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Two Texts That Will Help You 
Teach Organic Chemistry Effectively. .. 


WERTHEIM 


Introductory Organic Chemistry 


The most teachable organic text avail- 
able today. Presents organic chemistry 
in a concise manner without sacrificing 
vital concepts, and effects a liaison be- 
tween previous work done in chemistry 
and that which is to follow. Nomen- 
clature, the graphic formula, functional 


groups in reactions, and relationship of 
simple compounds to each other are 
stressed. Chapters on biochemistry 
provide material for those who wish a 
short survey of organic chemistry along 
with the nutritional aspects of bio- 
chemistry. 


84 Illustrations, 473 Pages, $3.75, 2nd Edition 


WERTHEIM 


Experiments in Organic Chemistry 


Prepared to accompany Wertheim’s 
“Introductory Organic Chemistry.” 
Supplies a symmetrical program of 
laboratory work for a one-semester 
course, and is designed for use with 


limited and simple equipment. Experi- 
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AN INTRODUCTION TO PLANT PHYSIOLOGY 


By Otis F. Curtis; and Dante, G. CuarKk. Cornell University. McGraw-Hill Publications 
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For STUDENT and LABORATORY use in 
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PRECISION CIRCUIT DESIGN 


A quality instrument featuring advanced engineer- 
ing and improved electronic design now available at 
a popular price for student, laboratory and research 
work in Biology, Zoology, and Physiology. Its 
operating efficiency compares favorably with the 
more expensive units commonly employed—yet its 
low price places it within reach of laboratories and 
institutions for individual student work 
in experimentation and research. 


SIMPLE IN OPERATION-DIRECT READINGS 


The simplified operation of the Lab-Tronics ‘‘Stu- 
dent’? Stimulator is immediately apparent in the 
direct reading dials indicating both frequency and 
voltage output. A control lever releases the stimu- 
lating current as a single impulse or as a series of 
impulses. Stimulating voltage may be accurately 
regulated from 0 to volts. The frequency may 
be controlled from 8 to 75 cycles per second. The 
“expanded ranges’? on the voltage controls permit 
accurate determination of output in the segment 
used for ‘‘threshold’? measurements. 


SIMPLIFIED OPERATING CONTROL 


_ Unit is extremely compact, measuring 6x 6x6 
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Textbook of 
- ANATOMY AND PHYSIOLOGY Hew Second Edition 


While this book will be designated as the ‘‘second edition’’ of one previously published, it is in 
a sense a new book. Many new illustrations, including some in color, have been added. The 
material has been completely rearranged and rewritten for a thorough integration between 
anatomy and physiology. It is not a combination of the two subjects, but rather a textbook of 
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By CARL C. FRANCIS, A.B., M.D., Assistant Professor of Anatomy, Department of 

Anatomy, Western Reserve University, Cleveland; and G. CLINTON KNOWLTON, 


Ph.D., Assistant Professor of Physical Medicine, Emory University Medical School. 
624 pages, 365 illustrations (31 in Color). Second Edition. PRICE, $6.75 
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An Introductory Textbook of Inorganic, Organic, and Physiological Chemistry 
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By JOSEPH H. ROE, Ph.D., Professor of Biochemistry, School of Medicine, George 
Washington University ; Formerly Instructor in Chemistry, Central School of Nurs- 


ing, Washington, D. C. 424 pages, illustrated (3 in Color) Seventh Edition. 
PRICE, $3.50 


A Laboratory Guide in CHEMISTRY Second Edition 
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courses of chemistry for nurses—a desirable feature allowing freedom of choice to the instrue- 
tors. A more effective arrangement of exercises has been achieved by making the blank pages 
for students’ notes face the printed directions for the experiments in all instances. 


By JOSEPH H. ROE, Ph.D. (See above) 216 pages, illustrated (2 in Color) Second 
Edition. PRICE, $2.25 
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EFFICIENCY that 


LASTS 


Every optical and mechanical element of 
B&L Polarizing Microscopes is designed 
and built to provide the maximum in visual 
and operating efficiency . . . and to maintain 
this high efficiency throughout many extra 
years of service. 
e For Example the Model LC illustrated 
has: B&L distortion-free prism cement... 
Large diameter eyepieces, for a greater 
field .. . Quick-changing, centerable 
nosepiece .. . Designed to permit 
the use of the Federoff Universal 
Stage...Bausch & Lomb patented 
ball-bearing fine adjustment. 
WRITE for informative catalog No. D-137 
(Other models shown in D-147 and D-155) 
to Bausch & Lomb Optical Co., 


642-T St. Paul Street, 
Rochester 2,N. Y 
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Soil Erosion by Rainstorms 


W. D. Ellison 


Bureau of Yards and Docks, U. S. Navy, 
Washington, D. C. 


HEN A VIOLENT RAINSTORM 

strikes a bare field there are two erosive 

agents at work—the falling raindrops 

and the flowing surface water. Each 
works through a different erosion process, and each 
forms different products. 

The basic erosion process is one of detaching and 
transporting soil materials. Falling raindrops aec- 
complish this through splashing particles of soil into 
the air (splash erosion). The runoff erodes by a 
scouring action as it flows downslope (scour erosion). 


~ In the splash erosion process the energy of the rain- 


drops is applied uniformly across whole fields, whereas 
in scour erosion the energy of the runoff concentrates 
along narrow lines of flow. 

The effects of these two erosion processes are very 
different. The raindrops erode thin layers of soil over 
broad reaches of hillsides, whereas erosion by surface 
flow tends to carve rills and gullies along the lines 
where runoff concentrates. 

On smooth and level field surfaces, the splash proc- 
ess merely “kicks” particles of soil back and forth, 
without causing a net loss from any point. But on 
a hillside, the splashed soil creeps downslope. Meas- 
urements have shown that a violent rainstorm may 
have a splash capacity of more than 100 tons per 
acre. Still other measurements have shown that on 
a 10 percent slope this downgrade transportation of 
splashed soil is about three times the upgrade. The 
downslope movement may be observed whenever a 
rainstorm beats down and flattens a small pile of sand 
in an open yard. There is seldom any surface flow 
down the sides of the pile, and all of the sand must 
be transported by the splashes of the falling raindrops. 
(See Fig. 1.) 

Splash erosion moves soil down field slopes in about 
the same way that it moves sand down from the top 
of a pile. However, under most field conditions, its 
action is accelerated by runoff. Each time splashed 
particles fall back into the runoff they may be floated, 
dragged, or rolled some distance downslope before be- 
ing deposited or coming to rest on the surface. If 
velocities are low, and if most of the soil particles are 
large and heavy, the runoff may float out only the 


Fic. 1. Splash erosion. Left: top—a falling raindrop 
approaches a soil having a thin film of water covering; 
middle—the splash reaction throws soil and water into the 
air; bottom—the cavity lends proof of the effects of splash 
erosion on the soil. Right: top—a falling raindrop ap- 
proaches a wet soil; middle—there is not enough water to 
raise a continuous film as in the photograph at the left; 
bottom—the cavity indicates that the soil has been moved 
downslope and what remains is puddled and damaged in 
other ways. Photographs show actual size. They were 
made by Naval Research Laboratory, Washington, D.C. V. 
P. Robey, photographer. 
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organic matter, clay fractions, and other fine and light 
materials. 

The scour erosion process acts very differently. It 
is limited in the main to narrow flow lines and, con- 
trary to general belief, it does not usually cause sheet 
erosion, except as it is assisted by what we shall term 
a feeder agent. This feeder agent detaches particles 
from smooth field surfaces outside the rills and gullies 
and moves them into the lines of concentrated flow. 
On cropped fields the splashing raindrops and many 
of the ordinary tillage implements serve as feeders, 
moving surface soil into the flow lines and thus pro- 
ducing sheet erosion. But on lands that are perma- 
nently in°good grass covers, these feeder agents are 
not active. Here erosion is limited to gullies, and 
sheet erosion effects do not appear. 

So long as man has tilled the soil he has had a con- 
stant struggle to maintain his lands against damages 
by soil erosion. Unfortunately, this struggle has been 
made more difficult through his failure to recognize 
the splash erosion process. Until very recently, this 
process represented an important missing link in soil 
erosion science. Efforts to check soil erosion were 
based almost entirely on controlling surface flow with 
terraces, contour ridge rows, and other types of con- 
tour impediments which retard velocities of runoff 
and thereby curtail the erosive capacities of flowing 
surface water. Such practices tend to prevent gully- 
ing, and to reduce the downhill transportation of 
splashed soil particles that fall back into the runoff. 
But they are not effective in preventing the downslope 
creep of soil in splash erosion processes. 

A study of both ancient and modern soil conserva- 
tion undertakings discloses failures which probably 
should be charged to uncontrolled splash erosion. 
Some of these failures occurred even though surface 
flow seems to have been effectively reduced. One ex- 
ample was reported by Lowdermilk (7). Following 
an inspection of lands about the city of Jerash (for- 
merly ealled Gerasa), located on the Chrysorrhoas, 
which leads into the Zerka, in the valley of the Jordan, 
he reported in 1939 that he found soils washed off to 
bedrock, in spite of rock-walled terraces. 

A development similar to that reported by Lowder- 
milk, but on lands protected with modern terraces, was 
reported by Cox (2), from Guthrie, Oklahoma. Fol- 
lowing a checkup on an experimental field that had 
been terraced, he stated that over the last eight years 
it had lost from 6 to 8 inches of soil. (See Fig. 2.) 

To control splash erosion we must break the fall 
velocities of raindrops before they strike the ground. 
This may be done with mulches of straw or leaves, 
or with dense growths of vegetal covers on the ground. 
Even before the splash erosion process was recognized 
and explored experimentally, vegetal covers were 


Soil Con- 


Fic. 2. Terraced field at Guthrie, Oklahoma. 
servation Service photo. 


known to have some beneficial effects in conserving 
soil and water. Plato must have had some of these 
benefits in mind when, according to Toynbee (9), he 
wrote of Attica: 

Contemporary Attica may accurately be described as a 
mere relic of the original country, as I shall proceed to 
explain. ... All of the rich, soft soil has moulted away, 
leaving a country of skin and bones. .. . There were also 
many lofty cultivated trees, while the country produced 
boundless pastures for cattle. The annual supply of rain- 
fall was not lost, as it is at present, through being allowed 
to flow over the denuded surface into the sea, but was 
received by the country, in all its abundance, into her 
bosom, where she stored it in her impervious potter’s 
earth and so was able to discharge the drainage of the 
heights into the hollows in the form of springs and rivers 
with an abundant volume and a wide territorial distri- 
bution. 

In 1877, Wollny (10), a German scientist, wrote 
about the effects of a beating rain in breaking down 
the soil structure, and the protective effects of a vege- 
tal cover in reducing these damages. 

Some of the present-day experiments that stand out 
as classies in this field were conducted by Laws (6), 
and Borst and Woodburn (1). In both studies the 
effects of variations in raindrop impacts on the 
amounts of soils carried in the runoff waters were 
measured. Results showed conclusively that increases 
in drop impacts tended to inerease the amounts of 
soils carried by the runoff. However, these experi- 
menters apparently did not recognize splash erosion 
as an important independent erosion process. 

The first known reports on splash erosion were made 
by the writer (3, 4, 5). Techniques entirely new to 
the field of soil erosion were developed for studying 
the splashed soil. Sreenivas (8) later used these tech- 
niques to measure the protection afforded soils by dif- 
ferent kinds and amounts of vegetal covers. Wood- 
burn (11) also employed them to determine the de- 
tachability of different soils when exposed to rain- 
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drop action. Work along these lines has progressed 
so as to permit fairly exact determination of the 
amount of vegetal cover required to preserve each 
different soil, and the protective values of different 
kinds and amounts of mulches and growing vegeta- 
tions can also be measured. These developments now 
enable us to match each different soil with a cover 
tailor-made to its protective requirements. 


RESULTS OF Sort EROSION 


Splash and scour erosion processes damage the land 
in at least four important ways. They carve gullies, 
they remove sheets of surface soil, they remove organic 
matter and ‘other soil nutrients even without signifi- 
cant net loss of soil from the surface of the land, and 
they puddle soils, making them droughty and reduc- 
ing productivity. 

“Gully erosion” and “sheet erosion” are commonly 
accepted terms. But we need another term, “puddle 
erosion,” to distinguish between puddling caused by 
erosion and that caused by other agents. Also, we 
need the term “fertility erosion,” to denote the re- 
moval of a soil’s fertility elements by an erosive agent. 
These terms will clarify some of our problems in 
erosion control. Many smooth and level lands do not 
need protection against gully or sheet erosion but do 
require control measures to check puddle or fertility 
erosion—that is, the soil needs a cover to protect it 
from raindrop impact. 

Puddle erosion. Raindrops, working through the 
splash process, cause most of the damage in puddle 
erosion. They break down clods and crumbs of soil 
and compact these broken materials. The inflow of 
surface water made muddy by splash further seals 
surface cracks and pores and tends to “waterproof” 
the land. 

The first step in the control of damage by soil pud- 
dling is to control splash erosion. Some recent tests 
on open ranges disclosed that overgrazing, which re- 
moved too much of the grass, permitted excessive 
splash erosion to make the land almost waterproof. 
These tests showed that with a good grass cover, con- 
taining about 3 tons of forage and litter per acre, only 
about half a ton of soil per acre was splashed, and the 
water intake was 2.36 inches during a 15-minute 
period. 

On other areas, where there was less forage and 
litter cover, the splash erosion tended to increase, and 
the water intake to decrease, with each reduction in 
the vegetal materials. Finally, on bare areas where 
there was no cover at all, 70 tons of soil was splashed 
on each acre, and water intake was reduced to 0.10 
inch in 15 minutes. 

These reductions in water intake can be charged in 
the main to surface sealing. But splashing raindrops 


Puddle erosion hardens the land so that water 
Soil at the left has been subject to 
puddle erosion ; that at the right has not. Soil Conservation 
Service photo. 


3. 
does not enter freely. 


may puddle and seal deep sections of the profile, as 
well as the surface, on many soil types. Turbid water, 
charged with colloidal materials, sometimes enters the 
soil through large surface openings. Upon reaching 
the bottoms of such openings these materials are de- 
posited to form a dense and highly impermeable core. 
It is my belief that these actions have a hardening 
effect which makes many soils less pervious, decreases 
intake of rainfall, curtails yields to ground water, and 
increases runoff. This imperviousness develops at dif- 
ferent rates on different soils. Exploratory examina- 
tions of several field situations has indicated that it 
may take from 25 to 1000 years of farming (with un- 
controlled splash erosion) for this deep sealing to 
develop an important effect on some of the different 
soils. (See Fig. 3.) 

There are indications that erosion control practices 
made top-heavy with contouring operations, where 
splash erosion continues uncontrolled, may aggravate 
this deep sealing and hasten the land-hardening 
process on many soil types. On these soils, prac- 
tices that are employed for water conservation and 
flood control will in the long run defeat the very pur- 
poses for which they are intended. 

Fertility erosion. The effects of fertility erosion 
may be seen on level fields of bare sandy soils, after 
a heavy rain. (See Fig. 4.) They are about the 
same as would be produced by washing a thin layer 
of surface soil in a washing machine—there is little 
more than coarse sand left. 

Out on open fields the churning action of splashing 
raindrops breaks down clods and erumbs of soil and 
releases chemicals, organie matter, and clay fractions 
into the surface water. The runoff, made turbalent 
by the splashes, may earry considerable amounts of 
these important parts of the soil off the fields. 

The fertility erosion process, which removes only the 
lighter elements from the heavy sands, can be more 
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ing deserts. 
stroys the land's water-holding capacity. 
Service photo. 


Fertility erosion is an important process in mak- 
It removes the soil’s fertility elements and de- 
Soil Conservation 


injurious to sandy lands than sheet erosion, which re- 
moves the whole soil. Some fields have been damaged 
to an extent that the plow layer is composed almost 
wholly of coarse sand. This material has lost not only 
fertility, but also a considerable part of its water- 
holding capacity. During hot summer weather it may 
become droughty within a few days after a heavy 
rainstorm. 

Many efforts have been made to build up the organic 
matter of these soils. Using organic matter in this 
way while fertility erosion remains uncontrolled is a 
wasteful practice. Proper erosion control would pre- 
vent the loss in the first place. 

Sheet The effects of sheet erosion are 
widely recognized. (See Fig. 5.) They usually ap- 
pear first near the tops of slopes, where subsoil may be 
exposed across broad reaches. From here they are 
extended downslope by rainstorms. 


erosion. 


Fic. 5. Sheet erosion. Falling raindrops splash the soil 
down from tops of slopes, tending to flatten them, just as 
they flatten sandpiles in open. yards. Soil Conservation Ser- 
vice photo. 


The difference between the processes that cause sheet 
erosion and those that cause fertility erosion depends 
largely on soil transportation. Where the transporta- 
tion is insufficient to remove all of the soil particles 
that are detached and set in motion by the splash, only 
the lighter materials may be lost from the eroded area 
and the result will be fertility erosion. But where the 
erosive agents have sufficient transporting capacity to 
keep the whole soil in motion downslope, the result will 
be sheet erosion. Several important factors control 
the transportation phase of erosien processes. These 
include the slope of the land, the transportability of 
the soil, the transporting capacity of the erosive agents 
and the surface conditions over which the water flows. 

The effects of sheet erosion are most injurious to 
lands having a thin layer of surface soil underlain 


x 


Fic. 6. Gully erosion is a product of the scour process. 
On this small plot the rainmaker was lowered to the surface 
and drops were released without impact. The soil was only 
about one inch deep, so that some of the washes spread in 
width more than they would have in deeper soil. If the 
raindrops had been applied with impact they would have 
served as a feeder agent and all of the soil would have been 
washed away. Soil Conservation Service -photo. 


with hard rock. On these the loss of only a shallow 
depth of soil will completely destroy productivity. 
Sheet erosion is least injurious to lands where there is 
little difference in the productive capacities of the sur- 
face soils and their subsoils, particularly if the sub- 
soils are deep and of a quality that is easily made 
productive. 

Gully erosion. Flowing surface water is the con- 
trolling erosive agent in carving gullies. (See Fig. 6.) 
However, splashing raindrops may contribute to the 
process, in at least two ways: through puddling the 
land surface and thereby increasing the amounts of 
runoff available to do the gully carving, and through 
splashing abrasive soil materials into suspersion. 

Flowing surface water working through the scour 
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process was the principal erosive agent active in earv- 
ing the Grand Canyon, the river systems, and myriads 
of small valleys. The erosion that carved the impor- 
tant drainage systems must be classed as beneficial 
to the land. But aside from creating channels needed 
for drainage purposes, gullying is usually a very de- 
structive process. A gully often dissects sloping lands 
to the extent of making them unworkable or even 
impassable. 

Gully-filling projects have been widely publicized 
during the past two years and this work has been 
hailed as giving new birth to farm lands. Its value 
should not be underestimated, but such operations 
only repair damages to the terrain, they do not re- 
establish the lost soils. Since these repairs usually 
make tillable badly depleted soils that are highly sus- 
ceptible to erosion, it is essential to check splashing 
raindrops as well. The usual contouring operations 
which control the scour process may eliminate gully- 
ing, and to a limited extent reduce rates of sheet ero- 
sion. But they do not fully check sheet erosion proc- 
esses, nor do they protect soils against the damage 
of fertility and puddle erosion. Because of this over- 
sight, many of the gully-filling projects now in prog- 
ress will exploit the soil rather than conserve it. 

History records many great conservation move- 
ments, most of which have failed in the long run. Re- 
cent splash erosion studies reveal a plausible explana- 
tion for some of these failures. The conservationists 
did only part of the job. They recognized and con- 
trolled the scour erosion process caused by the runoff, 
but failed to reckon with the most destructive process 
of all—splash erosion. Even today we rely entirely 
too much on contouring operations and we take too 
much pride in the beauty of fields whose rows bend 
with the contours, but where bare soil between these 


rows betrays careless soil and water management 
practices, 

Farmers and ranchers have long known that cover 
was beneficial in conserving soil and water. But the 
specifie protective values of different covers and the 
protective requirements of different soils were un- 
known. About the only cover evaluations made in the 
past related to the effects of cover on reducing soil loss. 
Such experiments do not apply to flat lands, where 
soil loss is often unimportant. Even on rolling lands 
they have limited application. For example, an area 
may be well protected with a crop cover,.so-that there 
will be no puddle, fertility, or sheet erosion damages. 
Yet a single gully may cause great soil loss. In con- 
trast to this situation, other fields may have very little 
cover protection, resulting in high puddle, fertility, 
and sheet ‘erosion damages but no important-soil ton- 
nage losses from the land. It is wrong to assume that 
soil loss measured in the runoff water is always pro- 
portional to erosional damage on these fields. Soil 
loss carried in the runoff actually bears no fixed rela- 
tionship to puddle, fertility, and sheet erosion damage. 
It is, however, a fairly sensitive measure of the damage 
caused by scour erosion as it carves gullies. Because 
of this, our present-day conservation practices are very 
effective for scour erosion control purposes, but they 
are not fully adequate for purposes of controlling the 
splash erosion process. 

The effects of processes that are inconspicuous and 
seldom seen are apt to be underestimated. For more 
than five thousand years we have concentrated our 
research efforts on the erosion caused by runoff, while 
neglecting to develop a physical science for an attack 
on the problems of erosion by raindrops. But it is the 
raindrops we must control first of all to achieve ef- 
fective and lasting results in protecting the land. 
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Edward Lee Thorndike: 1874-1949 


Robert S. Woodworth 
Columbia University, New York City 


RESIDENT of the American Association for 
the Advancement of Science in 1934, Edward 
Thorndike had been a leader in psychology 
since 1898 when, after his undergraduate 

course at Wesleyan University and his graduate study 
at Harvard and Columbia, he obtained the Ph.D. 
from the latter institution with a dissertation entitled 
“Animal Intelligence.”” This paper proved to be im- 
mensely significant in two ways. As the pioneer lab- 
oratory study of animal learning it inaugurated one 
of the major psychological enterprises of the present 
century, for he found, as his numerous successors 
have continued to find, that animal behavior under 
experimental conditions can shed light on many diffi- 
eult questions in psychology. Thorndike in this first 
paper of his also reached a significant conclusion, a 
new law of learning, additional to the old laws of 
association and perhaps more important than any 
of them. This famous “law of effect,” while chal- 
lenged by many of his early contemporaries, has gen- 
erated a vast amount of research and has gained in- 
creasing acceptance in recent decades. The “effect” 
in question is the success or failure of an act, the 
immediate satisfaction or dissatisfaction it gives its 
doer. 
that a satisfactory outcome of any response to a 
situation operated to “stamp in” its connection with 
that situation, while an unsatisfactory outcome tended 
to “stamp it out.” So the unsuccessful responses were 
eliminated, often only gradually, and the successful 
responses retained. 

For a single year after receiving his degree Thorn- 
dike taught at Western Reserve, but in 1899 he re- 
turned to Columbia and was assigned the task of de- 
veloping a scientific educational psychology at Teach- 
ers College; and there he remained for the rest of his 
eareer. He brought to this work a firm conviction 
of the value of the experimental method as applied 
to problems of learning and teaching. The law of 
effect was directly applicable. Mere repetitious drill 
would be relatively ineffective. The child should get 
satisfaction from his correct responses, and his tasks 
should be such as would enlist his interest and arouse 
a zeal for achievement. On the strength of some of 
his experiments Thorndike rejected the then current 
doctrine of “formal discipline” which held that the 
educational value of a school subject lay in the exer- 
cise it afforded for some one or more of the mental 


As Thorndike used to phrase it, the law stated 


faculties, such as the faculty of reasoning in the case 
of geometry. The experiments indicated, on the con- 
trary, that the ability developed in one line of work 
was specific and did not spread to other lines of 
work except so far as what was learned could be 
carried over and utilized. Accordingly, he urged that 
school subjects should be valuable for their content 
and not merely as drill exercises. He applied this 
criterion to the detailed content of each school subject 
and to the curriculum as a whole. By experimental 
studies of children’s specifie difficulties in reading, 
arithmetic, and other subjects, he worked out pro- 
cedures for meeting the child on his own ground and 
for individualizing education. 

Besides the experimental method, Thorndike brought 
to the science of education a full appreciation of the 
value of measurement and statistical analysis. He 
was the great pioneer in the use of statistics in educa- 
tion. The correlational method, then newly developed, 
he found especially useful. Without being a highly 
trained mathematician he possessed a keen sense for 
realities and probabilities. These qualities appeared 
in his numerous studies of concrete statistical prob- 
lems and in his Mental and Social Measurements 
(1904), a textbook which won many converts to this 
line of work. His own students also became powerful 
promoters of measurement in edueation—measurement 
of the individual child’s capacities and readiness for 
school subjects, measurement of the child’s progress, 
and measurements of the effectiveness of teaching. 

Thorndike was especially active in the invention 
and improvement of psychological tests. He insisted 
on the need for tests sealed in equal units and based, 
if possible, on an absolute zero of achievement in each 
kind of ability. He worked out scales of achieve- 
ment in arithmetic, handwriting, English composition, 
ete., so that the pupil’s true progress could be known, 
rather than merely his relative standing in his school 
class. He used his improved test methods in re- 
searches on the influence of heredity and environment 
and on the growth of intellect up through adolescence 
and its slow decline after the peak in early adult life. 
A series of investigations convinced him of the great 
importance of heredity as a cause of individual dif- 
ferences, but also of the importance of education as 
a means of raising the general level of achievement 
and of enabling the superior individuals to make their 
due contribution to the world’s work. 
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Thorndike was unwilling to admit any limits to the 
scope of quantitative science. As he said.in 1918, 
“All that exists, exists in some amount and can be 
measured”; or, as he said in 1940, “Any want or 
satisfaction which exists at all exists in some amount 
and is therefore measurable, how exactly ... we can- 
not tell until we have tried” (Human Nature and the 
Social Order, p. 152). In the book just quoted and 
in his AAAS presidential address, he insisted that 
values, being dependent on human wants and inter- 
ests, were facts of nature and therefore belonged 
within the field of natural science, though the meas- 
urement of social values might prove to be a very 
complicated undertaking. He attempted with some 
success to apply his methods and psychological results 
to the study of values and social problems. 

From 1921 on, he was enabled to devote his time 
to large scale investigations in the Institute of Edu- 
cational Research at Teachers College, with assistance 
provided by grants from foundations. For the most 
part he was now free to choose his fields of work, 
and he chose a fundamental investigation of mental 
measurement and of learning. These extensive studies 
he regarded as quite the best work of his life. Under 
the head of intellectual ability, he and his collabora- 
tors worked out a remarkably thorough series of 
graded tests. On the basis of correlations, lower and 
higher, he recognized three main directions of intellee- 
tual development: abstract intelligence or the ability 
to deal with ideas, mechanical intelligence or the 
ability to deal with conerete things, and social in- 
telligence or the ability to deal with people. He 
also distinguished three dimensions of any intellectual 
ability: the level of difficulty which one can master, 
the range or variety of tasks at any level which one 
can handle, and the speed of. work. 

In his later studies of the fundamentals of learn- 
ing he subjected his early theory to a very careful 
cheek on the basis of a whole array of novel experi- 


ments. The law of effect he now found abundantly 
confirmed on the positive side but subject to an im- 
portant restriction on the negative side. The “stamp- 
ing in” of successful or rewarded responses was fully 
as important as he had ever believed, but the “stamp- 
ing out” of unsatisfying or punished responses was 
a much less potent factor in the learning process. In 
his later applications of learning theory to educational 
and social problems, accordingly, Thorndike laid much 
more stress on rewards than on punishments. “Ex- 
cept when and as it causes the person to shift to the 
right behavior and receive a reward therefor, the 
punishment has no beneficial effect comparable to the 
strengthening by a reward. . . . Psychology empha- 
sizes the importance of making a community attrac- 
tive to the able and good rather than unpleasant for 
those who are incompetent and vicious” (Human 
Nature and the Social Order, pp. 200, 202). 

Thorndike was a prodigious worker and he con- 
tinued his research activity to the very last. He was 
a rapid worker, quick to see the possibilities in a 
problem and select a first line of attack, willing to 
shift his attack as he got further into the problem, 
persistent in following up his leads, prompt in com- 
ing through with a published result. He disliked 
unfinished jobs, and his very extensive bibliography 
is evidence of a vast number of scientific tasks under- 
taken and made to yield worth-while results. As a 
teacher and research director he always had the in- 
terests of his subordinates at heart and was eager 
to give all due credit to his devoted assistants. As 
a colleague, collaborator, and committee member he 
was always responsive to the eall of duty and con- 
tributed mightily to many joint enterprises. What 
he disliked was mere discussion, pedantry of any sort, 
or unnecessary work. ‘He was a notable example of 
“the able and good” and in his college, his private 
study, his home, and his cirele of friends he furnished 
a fine example of the good life and the happy life. 
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A Light Polarization Analyzer in the 
Compound Eye of Limulus 


Talbot H. Waterman 


Osborn Zoological Laboratory, Yale University, 
New Haven, Connecticut 


Experiments currently in progress indicate that the 
lateral eye of limulus (Xiphosura polyphemus [L.]) 
can detect the plane of polarization of a stimulating 
light. The quantitative study of this phenemenon has 
advanced to a point that warrants a preliminary report. 
Furthermere, ‘such an account seems desirable m ‘view of 
recent widespread interest in the use of sky polarization 
as a light compass by the honeybee (3, 4; reviewed in 
10). The present limulus experiments may indeed, by 
contributing to the pertinent knowledge of the arthropod 
compound eye, provide a clue to the specific sensory 
mechanisms involved in this aspect of insect navigation 
(for a discussion of insect flight instruments, see 11). 

Single photoreceptor units of the limulus eye have 
been extensively used to study the general physiological 
properties of visual elements by Hartline and his co- 
workers (for review see 6). Their results clearly show 
that the response to stimulation of these light receptors 
is closely comparable to that of other sensory units whose 
electrical response has been isolated (e.g. 1, 5,7, 8). In 
several types of such sensory elements, including the 
limulus visual unit, an initial series of transients asso- 
ciated with the onset of stimulation is succeeded by a 
steady rate of sensory nerve discharge which continues 
as long as the specific stimulus lasts. This uniform rate 
of discharge varies with the intensity of the stimulus. 
In 2 range of medium light intensities, the frequency of 
sensory impulses changes linearly with log I. For the 
present experiments it was this ‘‘steady state’’ dis- 
charge frequency that was utilized as a measure of 
stimulus effectiveness. 

Lateral eyes of small limulus (cephalothorax about 50 
mm in length) were prepared by excising the organ along 
with some of the surrounding carapace and a 20-30-mm 
length of intact optic nerve. Then, under a dissecting 
microscope, the ophthalmic artery which sheaths the optic 
nerve, was carefully cut away. Connective tissue and 
other extraneous material were also cleaned from the 
inner side of the retina. At this point the medial 
aspect of the whole structure appeared as in Fig. 1. 
Note that just anterior to the lateral eye the optic nerve 
divides, usually into two rami, one dorsal, the other 
ventral. In turn, each of these rami provides a nerve 
branch to the white body which constitutes the so-called 
rudimentary eye. 

With the carapace around the eye fixed in a clamp, 
the nerve was extended and held under slight tension by 
lightly weighting a thread tied around its cut end. 


Technical Papers 


Next the nerve was split into successively finer bundles 
of fibers with the aid of giass needles. This was done 
with the nerve under sea water, which was the physio- 
logical saline used throughout. To record the electrical 
activity of the small bundles, they were lifted into air 
or mineral oil by a pair of recording electrodes held in 
a micromanipulator. The electrodes, made of fine silver 
wire, were connected to the input of a condenser-coupled 
three-stage amplifier, which in turn drove an oscilloscope 
and, through an audioamplifier, a loudspeaker. 


NERVES TO RUDIMENTARY EYE 


RUDIMENTARY EYE 
\ DORS AL RAMUS 


— 
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S VENTRAL RAMUS 
Dorsat 
Posrerio ANTERIOR XIPHOSURA 
VENTRAL LATERAL EYE 
Fic. 1. Compound eye of a young limulus, medial aspect 


x10. Blood vessels, digestive gland, and connective tissue 
dissected away. Branching nervous elements covering inner 
surface of retina are bundles of nerve fibers. Whether 
branching occurs in individual fibers is not known. 


The sensory elements corresponding to any given 
bundle of optic nerve fibers were localized by exploring 
the ommatidia of the eye with a fine pin point of light 
directed onto the corneal surface. Then, by a combina- 
tion of further fiber isolation and selective photie excita- 
tion, a physiologically unitary response could usually be 
obtained. Such a system was essentially a Hartline 
single-element receptor preparation. 

When a successful isolation had been accomplished in 
this fashion, the visual unit was stimulated by a beam of 
linearly polarized light whose plane of polarization could 
be conveniently rotated. This was obtained with a 
Polaroid filter interpolated between the light source, a 
tungsten projection bulb in an ordinary microscope 
lamp, and the limulus eye. The light transmitted by the 
filter is‘ rated at 99.8% polarization through most of the 
range within the visible spectrum. 

The discharge rate of the single photoreceptor ele- 
ment was examined as a function of the stimulating 
light’s plane of polarization. In general, it has been 
found that the sensory impulse frequency varies system- 
atically with the change in the plane of polarization. 
Maximum and minimum response rates occurred with 
polarization planes 90° apart. Two complete cycles 
appeared during a 360° rotation of the polarizer. 

The following experiment will serve to illustrate the 
quantitative relation between the two factors, nerve 
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Fic. 2. Relation between optic nerve impulse frequency 
and polarization plane of the stimulating light for two 
different isolated photoreceptor units in the same limulus 
lateral eye. Each point is the mean of 10 frequency meas- 
urements. Retinal location of the units, A and B, is shown 
in Fig. 3. 


impulse frequency and polarization plane of the stimulus. 
In making these actual rate measurements the intensity 
of the stimulating light was reduced, so that steady- 
state nerve discharge rates of 2-3 per see were obtained. 
Their frequency was determined by measuring with a 
stop watch the time interval required for 25 discharges. 
Measurements were made for 7 planes of polarization, 
30° apart, between 0° and 180°. To counterbalance 
drift in the physiological state of the preparation and 
to minimize the effect of its adaptation, 10 readings for 
each point were obtained by testing each position serially 
from 0° to 180°, then in reverse order from 180° to 0°, 
and so on until sufficient data were collected. 
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Fic. 3. Medial diagrammatic view of limulus lateral eye 
used to obtain data of Fig. 2. Optic nerve rami stretched 
mediad as during the experiment. Photoreceptor elements 
A and B are symbolized by circles, the alignment of their 
Polarization analyzers by lines through the circles. Rela- 
tive orientation of these ocular structures to the whole 
animal and to the scale measuring polarization angle shown 
at left. 


Response curves secured in this way for two visual 
elements from the same limulus eye are plotted in Fig. 2. 
The location of the particular units concerned in the 
retina and in the optic nerve appears in Fig. 3. Note 
that the frequency of impulses in the optie nerve fibers 
varied 15% and 23%, respectively, for the two units, 
between the maxima and minima caused by rotating the 
polarization plane of the stimulating light. The result- 
ing curves appear as smooth periodie functions with a 
wavelength of 180°. 

Statistical analysis of the 70 raw scores used in plot- 
ting each of the mean curves in Fig. 2 shows that the 
differences in the means due to changes in the plane of 
polarization are highly significant. Analysis of variance 
in. these-data- has-been carried out and the reliability of 
the differences determined in the usual way from an F 
table. In both eases F values for the plane of polariza- 
tion considerably exceed those required for significance 
at the 1% level. 

Three independent lines of evidence have been examined 
to ascertain that the effect described is significant not 
only in a statistical sense but in a physiological sense as 
well. First, the possibility that polarization of the light 
souree caused actual intensity fluctuations in the stimu- 
lating light was considered. This was checked initially 
by determining whether intensity changes detectable to 
the human eye were eaused by rotation of the polarizing 
filter. Such changes were not present either in the total 
light transmitted by the polarizer or in the minute image 
of the light souree focused on the limulus eye. As an- 
other check no significant changes appeared in the re- 
sponse curves when the stimulating light was rotated 
through 90° during an experiment. These facts would 
apparently eliminate the light source as a possible cause 
of the observed effect. 

Second, the stimulating light and all other extra- 
ocular factors seem to be excluded by the following 
type of experiment. If the polarization analyzer effect- 
ing the response curves described is actually in the bio- 
logical system, rotation of the eye through a given angle 
should produce a corresponding angular displacement in 
the response curves obtained in the usual way. The re- 
sults of such a test are shown in Fig. 4. They demon- 
strate that within the limits of experimental error an 
identical displacement of the polarization curves was 
effected by a rotary change in the eye’s position. 
Third, the data in Fig. 2 also suggest that instrumental 
artifacts are not responsible for the experimental results. 
They indicate that under similar experimental conditions 
two sensory elements, even though fairly close together 
on the same retina (Fig. 3), elicited response eurves 
which were 60° out of phase. 

The foregoing data prove that at least under specific 
conditions, a polarization analyzer is present in the com- 
pound eye of Xiphosura. It may thus be concluded 
that for this photoreceptor significant differences in the 
‘‘apparent brightness’’ of a stimulating light depend on 
the plane of its polarization. A number of critical ex- 
periments remain to be done before the biological im- 
portance of this phenomenon ean be assessed. 
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effect observed is a function of the biological system. After 
measurements were made as in previous experiments (A), the 
limulus eye itself was rotated clockwise through 45° and a 
second series of measurements taken. Corresponding dis- 
placements of both maxima and minima of the response 
eurve occurred. 


First, a quantitative study should be made to determine 
the extent of this effect through the full ranges of in- 
tensity and wavelength to which this visual system is 
sensitive. Then an analytical search should be instituted 
to discover the structures constituting the polarization 
analyzer involved. Some clues for such research should 
be sought in the studies of polarization optics of bio- 
logical materials in general (9) and of eyes in particu- 
lar (2). The dioptric properties of the limulus eye and 
possible birefringence of various of its elements, includ- 
ing the retinula cells, clearly should be investigated in 
this connection. Third, the behavior of Xiphosura should 
be examined to see whether polarized light has any 
normal functional significance for this arthropod. 
Finally the possible relationship of the present observa- 
tions to von Frisch’s work on bees, mentioned in the in- 
troduction, should be worked out. Particularly pertinent 
here would be the determination of the over-all pattern 
of sensitivity and orientation of the individual polariza- 
tion analyzers in the whole retina. In the solution of the 
various structural and functional problems involved 
here, one may expect to find answers to certain of the 
specific questions asked, but one may also confidently 
expect in the process to learn much that will contribute 
toward our broad understanding of the compound eye. 
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The Combined Action of Penicillin with 
Streptomycin or Chloromycetin on 
Enterococci in Vitro* 


E. Jawetz, J. B. Gunnison, and V. R. Coleman 
Division of Bacteriology, 


University of California Medical School, San Francisco 


Synergistic effects have been demonstrated with a 
number of chemotherapeutic agents (1, 2, 6-10). <A syn- 
ergistic effect of penicillin-streptomycin mixtures in vitro 
against certain staphylococci and a hemolytic strepto- 
coccus has been reported by Nichols (8). The combined 
action was greater than a simple additive effect of the 
drugs but the synergism was of low order. Clinical re- 
ports (4, 11, 13) indicate that combined therapy with 
penicillin and streptomycin is often successful in curing 
bacterial endocarditis due to enterococci, which ordinarily 
fails to respond to either drug alone, even when admin- 
istered in high dose over a long period. With entero- 
cocci it has been shown (3) that mixtures of penicillin 
and streptomycin in vitro rapidly brought about death of 
the entire bacterial population, whereas streptomycin 
alone had no effect, and penicillin alone had mainly bae- 
teriostatie properties. The experiments presented here 
may add to the understanding of this antibiotic syner- 
gism. In the course of our studies it was also noted 
that Chloromycetin? interfered with the action of peni- 
cillin on many strains of enterococci in vitro. This drug 
was therefore included in these experiments to compare 
streptomycin-penicillin synergism with apparent Chloro- 
mycetin-penicillin antagonism. 

The bacteriological culture media used were Proteose- 
Peptone #3 agar (Difeo) and a broth having the same 
base. Crystalline Sodium Penicillin G, Streptomycin 
sulfate, and Chloromyeetin (Rx 117344) were dissolved 
in sterile saline. The Chloromycetin solution was ster- 
ilized by Seitz filtration. Final dilutions of the drugs 
were made in broth in a total volume of 20 ml. The 
bacterial inoculum consisted of 1 ml of an 18-hr broth 
culture containing 10°-10° organisms/m]. All cultures 
were incubated at 37° C. At intervals aliquots were re- 
moved from the test mixtures, and the number of viable 
organisms determined by serial dilution and plate-count. 
In other aliquots the penicillin was inactivated with 
penicillinase (Bacto-Penase) in order to permit penicillin- 
inhibited bacteria to grow. Absence of growth after the 
addition of penicillinase was interpreted as absence of 

1 Supported in part by a grant from the Research Commit- 
tee of the University of California Medical School. 

2Commercial brand of chloramphenicol. Generous sup- 
plies of this drug were kindly made available by Dr. G. 
Rieveschl, Parke Davis and Company, Detroit, Michigan. 
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viable bacteria. Nine strains of enterococci were 
studied. The organisms were isolated from the blood 
stream or urinary tract of patients and corresponded to 
the description given by Sherman (12). The strain’ 
most extensively studied (#16), shown in Fig. 1, origi- 
nated in a patient with subaeute bacterial endocarditis 
subsequently cured by combined penicillin-streptomyein 
therapy. 

The results observed with 9 strains of enterococci were 
fairly uniform and are represented by the experiment 
shown in Fig. 1. The numbers of viable enterococci in 
populations exposed to penicillin (6 pg/ml), strepto- 
mycin (25 pg/ml), Chloromycetin (10 ug/ml), or com- 
binations of these drugs, are plotted against time of 
ineubation. 

The concentration of penicillin used (6 ywg/ml) falls 
into the ‘‘optimal zone’’ (3, 5) for this enterococeus 


THE EFFECT OF PENICILLIN, STREPTOMYCIN, AND 
CHLOROMYCETIN ON THE ENTEROCOCCUS IN VITRO 


IN micrograms/ml 
CONTROL-No drug presert 


£06 OF NUMBER OF VIABLE BACTERIA PER MILLILITER 


27 24 48 96 120 
HOURS AFTER INOCULATION 
Fic. 1. 
strain and results in a maximal bactericidal rate. Lower 
concentrations produce only slight bacteriostasis, whereas 
concentrations greater than 15 yg/ml have a mueh re- 
duced rate of bactericidal action. It is seen in Fig. 1 
that with 6 ng/ml of penicillin the count of viable bae- 
teria rapidly decreased to low levels. However, the num- 
ber of bacteria did not reach zero but after an addi- 
tional 24 to 48 hr the population again increased and re- 
mained for at least 10 days at levels somewhat below 
those of the controls without drug. With higher concen- 
trations of: penicillin, (e.g., 300 ug/ml) the decrease in 
viable bacteria ampige more slowly and again not all 
bacteria were killed in 7 to 10 days. . 
Streptomycin in of 25 to 50 ug/ml 
completely failed to inhibit the large bacterial inocula 
used in these experiments. When these amounts of 
streptomycin were added to penicillin, two striking 
effects were noted: a) The rate of bactericidal action was 
greater than with penicillin alone. This increase in rate 
was observed with concentrations of penicillin from 6 to 
300 ug/ml and concentrations of streptomycin of 25 to 
100 pg/ml. b) The mixture of ‘streptomycin and peni- 


*Dr. L. A. Rantz kindly supplied this organism. s{-.. 


eillin usually produced complete sterilization of the 
medium; within 3 to 5 days all enterococei were non- 
viable, failing to grow in subculture even after adequate 
amounts of penicillinase had been added. 

The combined effect of streptomycin and penicillin on 
enterococci is evidently more than a summation of the 
individual drug effects. In the concentrations used, 
streptomycin alone had no dew. strable action whatever 
on these bacteria. The concentration of penicillin was 
in the ‘‘optimal zone’’ of the drug for the particular 
organism, i.e., the bactericidal rate was greater at 6 pg/ml 
than at 3, 15, 30, or 300 ug/ml. Thus in terms of bac- 
tericidal rate, penicillin action alone was already at an 
optimum which could not be increased by raising the 
concentrations of that drug. Hence, the increased effect 
of penicillin-streptomycin mixtures must be a true syn- 
ergism of the two drugs. Likewise, in terms of the rapid 
sterilization of the medium by streptomycin-penicillin 
combinations, the effect is not merely a summation of 
individual drug actions. Streptomycin alone, in eoncen- 
trations of 25 to 500 ug/ml, even after long incubation at 

7° C, does not kill the entire bacterial population, peni- 
cillin alone in concentrations 5 to 50 times greater than 
that used here sometimes killed all exposed organisms, 
but only after incubation periods exceeding 5 to 7 days 
at 37° C. The rapid death of the entire enterococeal 
population exposed to streptomycin-penicillin mixtures 
indieates a considerable (at least tenfold) potentiation 
of penicillin action. This rapid sterilization might be 
a function of the greatly accelerated rate of bactericidal 
action. 

The questions naturally arise whether the few enter- 
ococei remaining viable after exposure to 6 ug/ml of 
penicillin alone for 24 hr represent resistant mutants, 
and whether their subsequent multiplication at a normal 
rate is due to such resistance. If that were the case, the 
effect of streptomycin-penicillin mixtures might be ex- 
plained on the basis of inhibition of penicillin-resistant 
forms by another antibiotic. To test this hypothesis, 
organisms were removed from penicillin action by adding 
penicillinase to the medium after most of the baeterial 
population had become nonviable. Sensitivity tests per- 
formed with such organisms indicated no inerease in 
their penicillin resistance over that of the original popu- 
lation. Furthermore, there is to date no indication that 
these organisms are more susceptible to the action of 
streptomycin than the original population. Thus the 
main demonstrable effect of streptomycin-penicillin syn- 
ergism on enterococci appears to be the increase in rate 
of bactericidal action beyond the optimum obtainable 
with penicillin alone. . 

Chloromycetin (10 pg/ml) alone had no significant 
effect on the bacterial population (Fig. 1). However, 
when mixed with 6 ug/ml of penicillin this concentration 
of Chloromycetin had a notable effect. The rate of bae- 
tericidal action was less than with penicillin alone. The 
low number’ ‘of viable bacteria attained with penicillin 
alone in 24 hr was not reached with the Chloromyeetin- 
penicillin mixture until the 6th to 12th day. Thus it ap- 
peared that Chloromycetin somehow interfered with the 
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early bactericidal effects of penicillin on enterococci, i.e., 
had some antagonistic action to that of penicillin. This 
lowering of the rate of bactericidal action occurred in 
combinations of Chloromycetin (10 ug/ml) with a wide 
range of concentrations of penicillin (6 to 60 ug/ml). 
This interference phenomenon was observed with all nine 
strains of enterococci but not always to the same degree. 

Another observation should be noted: Whereas peni- 
cillin (6 ug/ml) alone permitted a great increase in the 
numbers of viable bacteria after the original sharp de- 
eline (Fig. 1), Chloromycetin-penicillin mixtures re- 
sulted in a slow but steady decrease of the population. 
Thus the late effects of this antibiotic mixture resembled 
those of high concentrations of penicillin (e.g., 300 
ug/ml) alone, far. outside-the optimal zone. In .both in- 
stances the number of viable bacteria diminished more 
slowly than at the optimal concentration of penicillin 
alone (6 ng/ml) but after long periods of incubation 
occasionally all enterococci succumbed. 
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Cytologic Demonstration of Nucleic 
Acids in Tissue Culture? 


Robert J. Stein and Horace W. Gerarde= 


Department of Obstetrics and Gynecology, 
University Hospitals, 
State University of lowa, lowa City 


The tissue culture technique offers a means of investi- 
gating a. great variety of biochemical physiologic 
processes such as the nutritional requirements of the 
various cell types (6, 15), the action of drugs and other 
chemicals on growing tissue (12), the nature of various 
metabolic reactions and other biochemical changes in the 
medium (7, 8), and many other vital manifestations of 
growth phenomena (9). 

The authors’ interest in nucleic acid metabolism and 
the effect of nucleic acid inhibitors on growth and their 

1 Supported in part by a grant from the Iowa Division, 
American Cancer Society. 


? Research Fellow in Medicine, American College of Phy- 
sicians, 1949-1950. 


relation to protein synthesis suggested the possibility of 
using tissue culture techniques in these investigations. 
It has been shown recently (5) that cells grown in vitro 
may be analyzed biochemically for desoxyribonucleic 
(DNA) and ribonucleic (RNA) acids, and that cyto- 
chemical methods are available for the demonstration of 
the presence of these nucleic acids in fixed sections of tis- 
sue culture. The following procedures have proved suc- 
cessful in demonstrating nucleic acids in eells grown 
in vitro. 

The classical] double cover slip technique of Maximow 
was used. Tissue (chick embryo muscle) was cut into 
small fragments (1 mm*), embedded in a medium com- 
posed of equal parts of 50% chick embryo extract and 
rooster plasma, ineubated at 37° C for 72 hr, and fixed. 

The following three fixatives were used: Cowdry’s— 
equal parts saturated aqueous solution of mercuric chlo- 
ride and 95% ethyl aleohol for 3 hr. Carnoy’s—acetic 
acid-aleohol (1:3) for 1 hr. Serra’s—aleohol-formol- 
acetic acid (6: 3: 0.5) for 3-hr. Although Carnoy’s and 
Serra’s are not ideal fixatives, nevertheless they preserve 
nucleic acids well and permit excellent staining (7). 

The cover slip preparations were washed thoroughly 
in running water after fixation in Cowdry’s and Serra’s 
fluids, and washed in descending strengths of alcohol 
after Carnoy’s. They were rinsed in distilled water and 
dried slowly in air (4). This drying technique has 
proved very successful in eliminating the opacity pro- 
duced in the plasma coagulum by fixation. 

The basic dyes, methyl green and pyronin, have been 
shown to be specific for the two nucleic acids DNA and 
RNA (1, 10). By employing these stains in conjune- 
tion with specific enzyme digestion (desoxyribonuclease 
and ribonuclease), it is possible further to identify these 
acids. The Feulgen reaction was also used to demon- 
strate the presence of DNA. 

Staining solutions used were: 


Methyl green‘ (Griibler or) 


National Aniline) 0.15 g 
Pyronin (Griibler or Eastman) 0.25 g 
Ethyl aleohol, 95% 2.5 ml 
Glycerine, C. P. 20.0 ml 
Carbolic acid-water (0.5%) 775 ml 


The method of staining used was as follows: The 
cover slip preparations were stained in dye solutions for 
2U-30 min. They were rinsed in distilled water, blotted 
with filter paper, differentiated and dehydrated in ter- 


tiary -butyl- alcohol for- 1-3-hr; then-eleared-in -xylel and 


mounted in clarite. By this method, chromatin is stained 
green, nucleoli and cytoplasm red. 
In studying enzyme digestion of desoxyribonuclease,* 


* The lyophilized embryo extract and plasma were kindly 
furnished by Dr. C. W. Christenson: of Difco Laboratories, 
Ine., Detroit, Michigan. 

*This dye contains a small amouat of a violet compound 
which stains nonspecifically and must be removed. To 
achieve this, the chloroform purification method described 
by Pollister (11) was used. 

5 The desoxyribonuclease and ribonuclease were obtained 
commercially from Worthington Biochemical Laboratory, 


Freehold, New Jersey. 
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the erystalline enzyme was dissolved in triple-distilled 
water to give a concentration of 0.2 mg/ml. Magnesium 
sulfate was added to a final concentration of M/100, and 
gelatin, as a protective colloid, to a concentration of 
0.01%. Ribonuelease the erystalline enzyme, was dis- 
solved in triple-distilled water to a concentration of 0.2 
mg/ml. 

Three cover slip preparations were used. One speci- 
men was placed in the desoxyribonuclease solution for 1 
hr at 37° C, the second in the ribonuclease solution for 
1 hr at 37° C, and the third, the control, in distilled 
water for the same period of time and at the same 
temperature. The specimens were then rinsed in dis- 
tilled water and stained with methyl-green-pyronin as 
described. The Feulgen reaetion may also be used to 
demonstrate DNA. 

The results of desoxyribonuclease digestion are: Nu- 
cleolus and cytoplasm stain red, chromatin does not 
stain. The Feulgen test is negative, showing the absence 
of DNA. In ribonuclease. digestion: chromatin stains 
green, nucleolus and cytoplasm are unstained. 

It has been shown that nucleic acids can be extracted 
quantitatively by heating in 0.3 mM trichloracetie acid 
(10). The application of this technique to eytologiec 
preparations without destroying the cellular architecture 
has been reported (19). This method proved successful 
in tissue culture preparations by using the following 
procedure: 

1. Place cover slip preparations in 0.3 M trichloracetic 
acid at 90° C for 5-10 min. 

Rinse in three changes of distilled water. 

Stain with methyl-green-pyronin or Feulgen re- 
agents. 

Since the nucleic acids are removed, the cells remain 
unstained and are Feulgen-negative. 

The methods described provide techniques whereby 
RNA and DNA ean be demonstrated in cells grown in 
vitro. These methods ean be put on a semiquantitative 
basis by measuring the absorption at 2600 A with the 
ultraviolet microspectrophotometer (3, 13), or extinction 
with the photomultiplier tube photometer (1). 
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Synthesis of 1-C**-L-Ascorbic Acid 


J. J. Burns and C. G. King? 


Department of Chemistry, 
Columbia University, New York 


To make possible an extension of research under way, 
dealing with the biologieal functions of L-aseorbie acid 
in the tissues of guinea pigs and albino rats, it was nee- 
essary to have available 1-C"-L-aseorbie acid. The as- 
eorbie acid thus labeled has been synthesized by a modifi- 
eation of the methods of Ault et al. (1) and Reichstein 
et al. (3, 4). 

The steps involved cyanide addition to L-xylosone,* ear- 
ried out under conditions to insure the maximum yield 
based on the labeled sodium eyanide. Forty-nine mg of 
sodium eyanide (1.0 millimole) which contained approxi- 
mately 1 millicurie (me) of C* was added to 155 mg of 
L-xylesone (1.03 millimole) in 19 ml-of water adjusted 
to pH 6.5. The addition of eyanide as shown by titration 
of the imino-L-ascorbie acid was 95% of the theoretical 
value. An additional 18 mg of sodium eyanide (0.37 mil- 
limole) was added to react with excess L-xylosone which, 
if not removed, interferes with final crystallization of the 
L-aseorbie acid. 

The resulting imino-L-aseorbie acid was hydrolyzed to 
L-ascorbie acid in 2.6N HCl at 50° C for 22hr. The radio- 
active carbon dioxide arising in part from deearboxyla- 
tion of L-ascorbie acid was collected in saturated barium 
hydroxide solution. In pilot runs, the amount of barium 
earbonate formed was equivalent to the 15%-20% of as- 
corbie acid lost during hydrolysis. 

The L-aseorbie acid was purified from mineral salts 
and other impurities by employing an ion-exchange col- 
umn technique similar to that used in isolating the 2,4- 
dinitrophenyl-osazone derivative of L-ascorbie acid from 
the urine of the rat (2). An Amberlite IR-100 eolumn 
was used to remove all cations which would prevent the 
adsorption of ascorbie acid on the Amberlite IR-4-B col- 
umn. Impurities less acidie than ascorbie acid were pref- 
erentially eluted by 4% acetie acid prior to elution of 
aseorbie acid with 1N HCl. 

The- eluate-from-the- anion to 
a syrup in vacuo under nitrogen, taken up in 15 ml of 
absolute aleohol, and further purified through an aleohol- 
ether fractionation. The final product was -ebtained in 
good yield as colorless crystals from methanol-ether- 
ligroin. solvent mixture.at — 13° C. 

In the radioactive synthesis, 180 mg of L-ascorbie acid 
was obtained which contained approximately 75% of 
earrier ascorbie acid added to facilitate erystallization 
in the course of the synthesis. This represented a final 
yield of approximately 25% based on the labeled sodium 
eyanide. The L-ascorbie acid had an activity of 2.10 x 10° 
epm/mg. 

1This investigation was aided by grants from the Nutri- 
tion Foundation, the National Institutes of Health, U. S. 
Public Health Service ; and the Hoffman-La Roche Co. 

? Prepared from L-xylose kindly supplied by Dr. Robert 
Hockett of the Sugar Research Foundation. 
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L-Ascorbie acid obtained in trial runs was 99.7% pure 
by indophenol titration and had a melting point of 189- 
191°C (eor.). Analysis of the inactive L-ascorbie acid 
gave the data: 

Caleulated: C 40.91, H 4.55; 
Found: C 41.06, H 4.61. 

Additional details regarding the preparation, adminis- 
tration, and end products of the substance will be given 
in another paper. 
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Sterile Pieces of Chick Embryo as a Medium 
for the Indefinite Axenic Cultivation of 
Rhabditis briggsae Dougherty and 

Nigon, 1949 (Nematoda: 

Rhabditidae) 


Ellsworth C. Dougherty’ 


Department of Zoology, University of California, 
Berkeley, and Kerckhoff Laboratories of Biology, 
California Institute of Technology, Pasadena 


During the past eight months (i.e., since December, 
1948) it has been possible to rear successive generations 
of a rhabditid nematode, Rhabditis briggsae,? on sterile 
pieces of chick embryo. This medium may be termed 
‘‘axenic’’* (without strange [life]), inasmuch as the 
pieces of chick embryo are nonliving. Moreover, in some 
eases the pieces have been frozen, thawed, and then used; 
in others they have undergone a certain amount of auto- 
lysis before use by reason of being stored at 4° C for up 
to a month’s time. To date the cultures, whieh were 
originated in triplicate with streptomycin-sterilized larvae 
(from two-membered cultures with Escherichia coli) ac- 
cording to the technique of Dougherty and Calhoun (4, 
5), have passed through four transplants and are now in 
their fifth; at least 12 successive generations of R. 
briggsae are thereby represented. In addition, from the 
third and fourth transplants larvae have been used for 
experimental purposes; these have passed through two 
additional axenic generations. Each transplant is rou- 
tinely tested for sterility by inoculation of a loopful of 
the old culture into nutrient broth at the time of transfer. 


? Senior Research Fellow of the American Cancer Society 
as recommended by the Committee on Growth of the National 
Research Council, 1949-52. 

* This species has been incorrectly referred to as Rhabditis 
elegans Maupas, 1900, in recent publications (5, 7); it is 
actually a new species, the description of which is in press 
as this is written (6). 

* A term proposed in 1942 by Baker and Ferguson (2). 


Whenever the appearance or odor of a culture has sug- 
gested contamination, further tests have been done by 
inoculation into 0.1% thioglycollate-0.1% dextrose-0.05% 
agar-peptone broth and‘I% dextrose-0.6% yeast extract 
medium, or by Gram stain. 

Although the ultimate nematode yield in chick embryo 
cultures is excellent, the growth rate of R. briggsae is 
definitely slower than that in two-membered cultures or 
in eultures with a mixed microbial flora. Nigon and 
Dougherty (8) have found that this species requires +4 
days from egg to egg at 16°C with a mixed bacterial 
flora present, whereas I have observed that, at least in 
the initial stages-of the culture, maturation takes not less 
than 6 days at a similar temperature on chick embryo. 
In the latter case, either growth factors are not available 
in optimal amounts, or inhibitory substances are present; 
or perhaps both:situations obtain. Indefinite maintenance 
of R. briggsae:on media containing unheated, sterile liver 
extract as the'sole source of the essential heat-labile fac- 
tor or factors, such as has been attempted for R. pellio 
(5), has not yet been tried. 

At present studies are being conducted in an effort to 
develop a chemically defined medium for R. briggsae. So 
far it has not been possible to obtain indefinite growth 
on any such medium. These studies will be reported in 
later publications. 

The function of a defined medium in the case of rhab- 
ditid nematodes would be to permit, among other things, 
biochemical genetic studies. This problem has been dis- 
cussed by Dougherty and Calhoun (3), and the advan- 
tages that these organisms offer awe been stressed (2, 
3). The particular importance of demonstrating that 
R. briggsae is capable of indefinite axenic growth lies in 
the fact that this self-fertilizing, hermaphroditie species 
is admirably suited on theoretical grounds to the detec- 
tion of recessive autosomal mutants, particularly those 
involving nutritional defects. The recent production of 
a morphological mutant of R. briggsae (9), the first to 
be described in the Nematoda, provides evidence of the 
practical mutability of these forms. With the develop- 
ment of a completely synthetic medium, biochemical ge- 
netic studies should become possible. The problems re- 
maining in the realization of this end are unquestionably 
numerous and difficult. Nevertheless, the fact that chick 
embryo permits indefinite axenic growth offers valuable 
leads toward the ultimate solution of these problems. 
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Mechanism of the Base-catalyzed Conversion 
of Acylamino Acids to Acylamido Ketones 


Richard H. Wiley 


Department of Chemistry, 
University of Louisville, Louisville, Kentucky 


Recent studies (6,7) of the base-eatalyzed reaction of 


tone intermediates. The acylation step offers a tempting 
eomparison to other base-eatalyzed acylations such as the 
Claisen and Perkin reactions. 

The purpose of this report is to comment briefly on this 
mechanism in light of an observation made in this labora- 
tory (8) that acetylsarcosine reacts, under the usual eon- 
ditions of time and temperature, with acetic anhydride in 
the presence of pyridine with evolution of carbon dioxide 
to form N-methylacetamidoacetone. 


vridine 


P3 
CH,CON (CH;) CH,COOH + (CH,CO).0 ——————> CH,CON(CH;)CH.COCH, + CO. + CH.COOH 


acylamino acids with acid anhydrides to form acylamido 
ketones 


pyridine 


RCONHCH.COOH + (R’CO).0 —————_—>» RCONHCH.COR’ + R’COOH + CO, 


have considerably extended the utility of the reaction. 
Methods have been described for obtaining excellent 
yields of ketone with many q-acylamino acids including 
acetylglyeine (7) which at first was not believed to react, 
and many acid anhydrides including benzoic anhydride 
(3). It is also known that benzoyl fluoride may be sub- 
stituted for the anhydride. In recent discussions of some 
of these discoveries (1, 3) a mechanism has been proposed 
for the reaction which involves acylation of an azlactone 
(oxazolone-5) as the essential or most likely intermediate. 
This mechanism is formulated as follows: 


This observation clearly indicates the insufficiency of the 
azlactone mechanism. Cyclization of acetylsarcosine to 
the azlactone is prevented by substitution of N—CH, for 
N—H. There is other evidence in the literature indieat- 
ing that the azlactone mechanism is not sufficient, notably 
the report that phenylacetie acid reacts under these con- 
ditions with acetic anhydride (4). 

A mechanism sufficiently eomprehensive to explain this 
reaction is desirable and the following mechanism is aec- 
eordingly suggested. The acylamino acid is first deear- 
boxylated by the base to a earbanion. This reaction is 


RCONHCH.COOH + (R’CO).0 ——— H.C-——_N + 2R’CNOH 
| 


N HC———N 


HC 
+ (R’CO).0 ———> oc 


oO 


CR | + (Base H)* 


R’CO(H)C-——_N 


CR +R’COO- 


R’COO- + (Base H)+ ————> R’COOH + Base 


R’CO(H)C N 
oc 


CR +2R’COOH RCONHCH(COR’)COOH + (R’CO).O 


RCONHCH(COR’) COOH ———> RCONHCH.COR’ + CO, 


The first step of this mechanism is supported by the 
known conversion of q-amino acids to azlactones by an- 
hydrides (2). Also,the Erlenmeyer azlactone synthesis 


to be expected of a carboxylic acid carrying an electro- 
philie group in the beta position. 


base 
CH,CON (CH;)CH.COOH [CH,CON(CH;)CH.]- + CO.+H* 


and the formation of 4-ethoxymethylene-5-oxazolones are 
related reactions commonly accepted as involving azlac- 


Both the aeylamido and N-methylacylamido groups are 
apparently sufficiently electrophilic to promote this reac- 


oc CR 

| || +Base ——> |_| 
Oc CR | OC 
\ 

j 
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tion. The anion formed then adds to the carbonyl 
group of the anhydride (or acyl halide) to give the anion 
shown: 


[CH,CON (CH,)CH.]- + CH,CO—O—COCH,, ———> 


This addition carbanion then loses the acetate ion to form 
the ketone 


= 


| 
CH,CON (CH,) CH,C—O—COCH, 
CH, 


or combines with a proton and loses acetie acid. The ad- 
dition of a carbanion, formed by decarboxylation, to a 
carbonyl group has been previously observed (9). 

An alternative mechanism regarded as less likely in 
view of the expected ease of loss of carbon dioxide, postu- 
lated as the first step in the preceding mechanism, is that 
the acylamino acid undergoes C-acylation as an active 
methylene compound. This can be visualized as proceed- 
ing through the intermediate 


[CH,CON (CH,) CHCO,H]- 


in which the carboxyl group may have been converted to 
a mixed anhydride, an anion, or an azlactone. This is 
merely a generalization of the previously stated azlac- 
tone mechanism. C-Acylation of active methylene com- 
pounds has long been known and is illustrated by forma- 
tion of diacetoacetic ester from acetoacetic ester and 


| 


acetyl chloride in the presence of sodium (5), or by re- 
arrangement of f-acetoxyerotonic ester (10). 


o- 


| 


CH; 


The mechanism proposed indicates that the reaction is 
more widely applicable than has been realized. Deear- 


——— CH,CON(CH,)CH.COCH, + CH,CO—O- 


boxylation as a source of reactive carbaniors represents 
a class of organic reactions hitherto unappreciated. 
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The Pleistocene History of the 
Mississippi River 


William Herbert Hobbs 
Ann Arbor, Michigan 


The Mississtppt River throwghout about-halt-its-course- 
now flows within an area that during Pleistocene time 
was invaded by the lobes of four continental glaciers in 
succession. The first (Missourian), second (Iowan), and 
third (Illinoian) came from an eastern quarter (Wapello 
Lobes); but the later invasions. ofthe Illinoian, and. the 
fourth (Wisconsin) glaciation (Mankato Lobes) spread 
out from the north (2). 

The first three of these glacier invasions each caused a 
large displacement of the pre-Pleistocene Mississippi, 
whatever may then have been its position. During the 
deglaciation of each of these glaciers, which took place 
only during the warm summer months of each year, the 
upper course-of the Mississippi River was marginal to a 
glacier lobe, and it carried vast quantities of cold melt- 
water, as well as the meteoric water from surface streams. 
During the winter months, however, these channels ear- 


ried only the meteoric water of the surface streams, and 
so shrank to such moderate proportions as to expose a 
portion of the deposits on the bed to the fierce winds off 
the glacier and so yield a broad but thin surrounding 
apron of loess, now weathered (gumbotil). 

From the Mankato lobes of the Late Illinoian and the 
Late Wisconsin glaciations, the periglacial land surface 


-sleped- owtward, giving rise to many outward-flowing 


streams of meltwater that coalesced near the glacier 
front, and their floods formed plains of outwash, sur- 
rounding which were laid down heavy deposits of loess. 
Displaced by the several glacier lobes, the courses of 
the. marginal meltwater rivers within the states of Iowa 
and Missouri were as shown in Fig. 1; they are now 
revealed by deep trenches cut in the bedrock. 
Approximately equal volumes of meltwater must have 
issued from the southern flanks of each of the four gla- 
ciers in southern Illinois, Indiana, and Ohio; but up to 
the present the courses of these streams have not been 
traced except in Ohio (3). The corresponding channels 
in Indiana and Illinois will probably be found soon by 
the ground-water geologists of both federal and state 
surveys in their now intensified search for aquifers within 
the region. Wherever these may later be discovered, 


| 


March 10, 1950, Vol. 111 SCIENCE 261 
ANG 
i+ 
HARLIEST CHANNEL 
)\% OA MISSISSIPPI 


's0\(NEBRASKAN) 


20 
GUT TENSE 
12 230 


— 
60 
s27\Z 
122 2 927 487)0 
90 
238 
240 SECOND 
Sos” 235 HANNEL OF 
313 720 200 


WO 96 


ANSA 


an) 


Ce 


S22: 


1OWA 


R177) 


. 


(RAMSAM) 


FIGURES WITHOUT UNDERLINE 
ARE DEPTHS OF BEDOR 
BELOW cURB 


UNDERLINED FIGUR 
HEIGHTS OF SAME ABOVE 


Aa) 105 Quincy 
us 

10 

CHILLICOTHE HANNIBAL 


188+ 


75 260 
~ 


Fic. 1. Map of southeastern Iowa and northeastern Missouri to show the courses of the three meltwater rivers that 
bordered the three Wapello glacier lobes of the Missourian, Iowan, and early Illinoian stages during their deglaciation. Their 
sizes compared to the present river are indicated by the profiles at the right. 


their waters must have discharged into the Mississippi ment, these great seasonal meltwater rivers account for 
near the mouth of the present Ohio River at Cairo. the greatly increased breadth of the Pleistocene chan- 
More than the softer beds of the Tertiary Gulf Embay- nels of the Lower Mississippi (Fig. 2). A generalized 
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Fic. 2. Maps of the channel of the Mississippi River during each of the four stages of the Pleistocene. For the Lower 


Mississippi the maps by H. N. Fisk (1) have been followed. 


section of the four successive channels and terraces in this 
lower section of the river has been supplied by Fisk (1). 

The alternation of great volumes of cold summer melt- 
water with much reduced discharges of the Mississippi 
during the winter seasons throughout the Pleistocene pe- 
riod is confirmed by the bottom cores and oceanographic 
samples collected by the Woods Hole Oceanographic In- 


stitution on the cruise of the Atlantis in February and 
March of 1947. Over large areas in the Gulf of Mexico 
off the mouth of the Mississippi were found sediments 
of varvelike alternations of sand, silt, and mud which 
were characterized by a subarctic fauna. These, the far- 
spread bottom-set beds of the delta, were found within 
one or two feet of the surface of the sea floor (4). 


References 


1. Fisk, HAROLD N. Geological investigation of the alluvial 
valley of the Lower Mississippi River. U. S. Army 
Corps of Engineers, 1944. P. 78. 

2. Hopes, WILLIAM H. Glacial studies of the pleistocene of 

North America. Ann Arbor: Edwards Bros., 1947. 

Pp. 66-102. 


-3. Srout, WiLBur, STEEG, Kart, and Lams, G. F. Geol. 
Survey of Ohio, 1943. Bull. 44, Chap. II, and map 
opposite page 78. 

4. TRASK, PARKER D., Stetson, Henry C., and PHLEGER, 
Frep. B., Jpn. Bull. geol. Soc. Amer., 1947, 1233. 
Papers read at Ottawa meeting. 


] 
I 
t 
‘ 
4 
| 
: 


March 10, 1950, Vol. 111 


SCIENCE 263 


Comments and Communications 


Research Publication: An Addendum 


Several important facts concerning publication in the 
field of physics have been brought to my attention since 
the appearance in Science, August 26, of the article ‘‘ Re- 
search Publication: A Federal Responsibility?’’ In the 
belief that this additional information will be of interest 
to Science readers and that it is important to a fuller un- 
derstanding of the publication situation in this leading 
seientifie field, this brief addendum is made. 

Physical Review. The publishers of the Physical Re- 
view have indicated that its situation is not as extreme as 
that of the Journal of Chemical Physics. They report 
that the Physical Review has at no time failed to publish 
promptly all creditable papers in the field of physics 
which are submitted and are proper to the journal. The 
accomplishment of this, to date, has been a matter of 
great pride to members of the American Physical Society. 
But it is also a great financial burden. The American 
Physical Soeiety tells me that this undertaking is costing 
more than the society ’s current income can support. The 
society has met its publishing obligations for the past 
several years by using funds which it was able to aceumu- 
late during the war period. This year the Physical Re- 
view has managed, partly through outside aid, to keep 
abreast of the rising number of papers to be published. 
For 1950, drastic increases in dues and subscription prices 
have had to be decided upon without full certainty that 
even these will be sufficient. 

Nuclear Physics journal? Tie suggestion made in the 
August 26 article that an adequate outlet in nuclear phys- 
ies is not available has caused concern among the pub- 
lishers of the Physical Review. They rightly feel that 
this would be too great a falling down on their respon- 
sibilities to be tolerated. Whether there should be a 
journal devoted exclusively to nuclear physics is a ques- 
tion that the managing editor of the American Physical 
Society and his advisers have had under consideration for 
some time. It is entirely possible that the step of divid- 
ing the Physical Review into a nuclear physics journal 
and a ‘‘rest of physics’’ journal will be taken. It is 
indeed understandable that there are many arguments 
against such a step and many for it. These have not yet 
been resolved. Meanwhile, the Physical Review should 
certainly be commended for having willingly’ aecepted 
the great burden of providing an outlet for the increas- 
ing number of research papers in this and all other 
branches of physics. 

The American Physical Society has excelled in an im- 
portant task which must continue. That it needs help is 
apparent. That it is worthy of help is also apparent. 

Marion A. JURGENS 
Arlington, Virginia 


I have read the article on research publication with 
decided interest and agree fully with the thesis that the 


government, which is appropriating such large funds these 
days for research work, should look to the end of the 
process and also provide adequate funds for publishing 
the results. Otherwise the research funds are largely 
wasted and the desired results are not obtained. 

In this departmert we are going counter to the trend 
recommended and are eliminating means of disseminating 
scientific information. Two years ago the Experiment 
Station Record, whieh earried to its many readers each 
month the results of agricultural and biological research 
throughout the world, had to be suspended after 95 vol- 
umes because of a shortage of funds. This year at the 
end of the fiseal year in June the Journal of Agricultural 
Research, started in 1913, had to be suspended for the 
same reason. This journal earried only technical scien- 
tifie articles on fundamental biological and agricultural 
research done here in the department and at the state 
agricultural experiment stations. I have been editorially 
in charge of this journal the last 25 years and I naturally 
regret exceedingly that its publication will not be eon- 
tinued. We always tried to maintain it on a high scien- 
tifie and editorial plane and our efforts have apparently 
borne fruit. We have received many commendatory let- 
ters from research workers in this and other countries on 
its high quality. These have made us feel that our work 
was appreciated but they only added to the regret we 
have in seeing the journal discontinued. But such in- 
strumentalities for the dissemination of scientifie infor- 
mation must have financial support if they are to aecom- 
plish their functions. I therefore think that Miss Jurgens 
is on the right track in indicating the responsibility of 
the government in attaining desired objectives. 

As I see the picture, those authorized to handle govern- 
ment budgets and make appropriations for. approved 
projects will sooner or later be forced to give more atten- 
tion to official channels of scientific publication. 

M. C. MERRILL 
Chief of Publications 
U. S. Department of Agriculture 
Washington, D. C. 


Catching Fishes with the Hand in India 


On reading E. W. Gudger’s article (Amer. Naturalist, 
1948, 82, 281) ‘‘Catehing Fishes with the Hand. I. In 
the Two Americas,’’ and on learning from him that no 
records of this method of catching fishes in India have 
been found in the literature, I wish to narrate the fol- 
lowing facts observed at widely separated places in India 
in the course of the last 32 years. 

Punjab. During winter months at Lahore, Western 
Punjab, when the temperature falls almost to the freez- 
ing point, a catfish of the river Ravi, a fish locally 
known at Khagga (Rita rita Hamilton), seeks shelter 
among rocks and erevices at the bottom and goes into a 
semitorpid state. This fish possesses three very strong 
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spines, one in the rayed dorsal fin, and one in each pee- 
toral fin. With these spines, the fish can inflict serious 
injuries and is, therefore, greatly dreaded by local fish- 
ermen. During the cold months, fishermen dive to the 
hiding places of the fish and in a very ingenious way 
eatch them with their hands. When the presence of a 
benumbed and inactive fish is felt with the hand, the 
dorsal spine is held between the first and middle fingers 
while the thumb and the other fingers are pushed be- 
hind and below the pectoral spines on the two sides. 
In this way the fish is held fast without any likelihood 
of its using the spines for offense or defense. This 
method of catching Khagga fish by hand is commercially 
employed, as at this season they cannot generally be 
uetted from the river, but are sold in streets by hawkers 
in considerable quantities. These observations were 
made as early as 1917-19, when, as a student, I was 
engaged in the study of the fishes of Lahore. 

Manipur Valley, Assam. In the course of my fish and 
fishery survey in the Manipur Valley, Assam, in 1920, 
I learned that the hill-stream fishes of the genus Glypto- 
thorax Blyth were locally ealled Nga-pang, ‘‘innocent 
fish.’? As an explanation of the name (Rec. Ind. Mus., 
1921, 22, 173) I was informed that the fish does not dart 
away when touched with the hand in a rapid current but 
instead remains more firmly fixed to the rock and is 
thereby easily caught with the hands. The fishes of this 
genus, as the name implies, are provided with a thoracic 
adhesive apparatus consisting of longitudinal ridges and 
grooves which converge anteriorly. In its natural habi- 
tat, any kind of disturbance implies a stronger current, 
so the reaction of the fish must be to stick faster to 
rocks to prevent itself from being swept away by the 
current. 

Bengal, Bihar and Orissa. Catching fishes with the 
hands is a common sight all along the roads and railway 
tracks in Bengal, Bihar, and Orissa, when the shallow 
borrow pits begin to dry in February and March. Boys 
and girls move about in the mud feeling for the fishes 
with their hands and feet, and usually catch some. 
Those that may be left behind are dug up when the 
surface becomes firm. The fishes that burrow are those 
that are capable of using atmospheric air direct for res- 
piration. If these drying-up pools are not combed out 
with the hands in the way indicated, the birds carry away 
the fishes that may be left on the beds of dried-up pools, 
and sometimes deposit them on trees. From such in- 
stances have originated the stories of fishes’ climbing 
trees, particularly regarding Anabas, the so-called tree- 
climbing perch of the Orient. 

It seems probable that catching fishes with the hands 
may have started with the drying up of pools in the 
tropies, where fishes could be seen wriggling about in 


‘in the South and elsewhere. 


the mud and thereby could be readily captured with the 
hands. Of course, when fishes sometimes come down 
with rains, then the means employed; to catch them are 
the hands, and this phenomenon is not very rare so far as 
India is concerned (vide Hora, 8. L. J. roy. Asiatie Soe. 
Bengal, 1933, 29, 95). 

S. L. Hora 
Director, Zoological Survey of India, 
Indian Museum, Calcutta 


Relation Between Time of Treatment and 
Sprouting of Poisoned Trees 


The burning of woods and past logging practices (har- 
vesting the best trees and leaving the worst) have enabled 
hardwood species of little or no commercial value to domi- 
nate millions of acres of forest, range, and pasture land 
One of several successful 
control measures for such trees has been developed by 
F, A. Peevy and R. S. Campbell, working with blackjack 
oak, Quercus marilandica, in central Louisiana (J. For- 
estry, 1949, 47, 443). Their recommendations are to cut 
off small trees close to the ground and to apply one table- 
spoonful of ammonium sulfamate crystals immediately to 
the freshly cut stump. On trees larger than about 4 in. 
in diam, notches are cut 6 in. apart around the base of 
the trunk, and one tablespoonful of chemical is placed in 
each notch. 

In testing these methods on hardwood species in the 
Ozark Mountains of north Arkansas, a trial was made to 
see if tree mortality and resprouting were affected by the 
time of day at which the poison was applied. The test 
was made on common persimmon, Diospyros virginiana, 
a species hard to kill without resprouting. The poison 
was applied at 6 a.m., 4 p.m., and 8 p.m.; about 50 sap- 
lings 1-4 in. in diam (measuring 43 ft above ground) 
were treated each time. A small notch was cut in each 
stem near the ground and filled immediately with am- 
monium sulfamate erystals. Treatments were applied in 
August 1948. 

Examination, late in July 1949, showed that the crowns 
of all the trees had been killed and that only a few trees 
of the entire lot had developed basal sprouts. The most 
striking results, however, were the differences in epicormic 
branching (stem sprouting) between trees treated at dit- 
ferent times of day. Stem sprouts were found on only 
25% of the saplings treated at 6 a.m., on 55% of those 
treated at 4 p.m., and on 67% of those treated at 8 p.m. 
These preliminary tests will be followed by additional 
experiments on other species and at different: seasons. 

A. READ 


Southern Forest Experiment Station, U.S.D.A. 
New Orleans, Louisiana 
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Book Reviews 


Mathematical Biophysics. Revised edition. N. Rashevsky. 
Chicago: Univ. Chicago Press, 1948. Pp. 669. $7.50. 
The rarity of investigations and books (rarity in Eng- 

lish, and indeed, comparative rarity in other languages) 
devoted to theoretical aspects of biology is one of the 
primary factors that make this volume a most valuable 
contribution in its field, as well as one of interest to 
students and investigators in many other fields of science. 
As an attempt to formulate a theoretical biology which 
can accomplish in this field what theoretical physics and 
chemistry have in theirs, this work is indeed most wel- 
come. Since, however, the mass of available quantitative 
biological data is so pitifully small, the author and his 
colleagues have in many eases been compelled to use more 
or less crude formulations. In spite of that ‘fact, how- 
ever, they have been able to complete a surprising num- 
ber of descriptive studies, as well as many estimates of 
biological quantities. 

Sinee this is a revision of a former edition, a minutely 
detailed tabulation of the contents is scarcely necessary. 
The book is divided into four sections: I. Mathematical 
biophysics of vegetative cells, II. Mathematical biophysics 
of excitation and conduction in peripheral nerve, ITI. 
Mathematical biophysies of the central nervous system, 
and IV. The organism as a whole and the organie world 
as a whole. Twenty-nine of the original 30 chapters of 
the first edition have been retained, and 24 new chapters 
added, taken primarily from the author’s Advances and 
Applications of Mathematical Biology and other pub- 
lications by his colleagues and associates. It is of inter- 
est that (as can be seen from the sections titles) the 
work concerns itself in large measure with considerations 
relative to the nervous system, although certain specific 
cell problems are discussed as well—for example, diffu- 
sion, respiration, and growth. The author, in the prefaces 
and explanatory remarks, has carefully pointed out the 
more obvious shortcomings of the volume, so that this 
reviewer feels that it will be of greater value to discuss 
the work from a more general point of view. 

In considering the book, and the ‘‘young and new 
field’’ it attempts to present, one wonders immediately 
what they hope to accomplish. The author states that 

- it is very important to emphasize that we do not claim 
to “explain” away all phenomena of life in terms of physics. 

Whether such a thing is possible or not is for the future to 

decide. Perhaps biology will eventually have to develop on 

the basis of some postulates which are not necessarily re- 
ducible to present-day physics. This will still not preclude 

a “mathematical” biology. Inasmuch, however, as biological 

phenomena are very closely related to physical phenomena, 

we shall in this book, whenever possible, look for physical 
interpretations, in line with the desire to unify all natural 
sciences, 

These statements leave one with feelings of dissatisfac- 

tion in several directions. A satisfactory mathematical 

biology, from the point of view of the biologist, would 
either help to fill the hole created by lack of quantifica- 


tion in this field, or would set itself the task of pointing 
out paths for the experimentalist to follow in an effort 
to inerease the meager information now available to those 
who see the importance of being able to analyze biological 
events in ways similar to those of chemistry and physics. 
To be sure, to many investigators, and especially to math- 
ematicians, there is great value as well as a certain ele- 
gance in the mathematical construction of a given prob- 
lem. To biologists, however, many of whom are not 
customarily given to this type of thinking, the power of 
mathematical analysis lies in its ability to go beyond 
the experiment and available empirical data, to the for- 
mulation of a hypothetical principle, which may or may 
not then be validated in the laboratory. 

It must.be remembered, however, that life as a param- 
eter of unknown nature plays a part and is one of the 
great difficulties in any mathematical treatment of bi- 
ologieal problems which attempts to rise above the physi- 
eal explanation of special detailed phenomena. Living 
matter is intricate and complex, and an analysis of what 
in many instances may be oversimplified models thus suf- 
fers from severe limitations. This does not mean that 
the discovery of statistical laws of biological nature and 
behavior expressible in mathematical terms is impossible, 
but it is very discouraging to be confronted with the 
possibility that the great weakness of biological studies 
over the centuries—namely, their almost purely descrip- 
tive nature—will infiltrate the mathematical analyses to 
the point where mathematics becomes only a technique 
employed for a new symbolic type of description. It 
would appear that the important contribution of a 
‘*mathematieal’’ biophysics is not to ‘‘unify the natural 
sciences,’’ but first to find or lead to the discovery of 
purely biological principles, and then to discuss them 
in a mathematical way in order to elucidate their nature 
and interpret their consequences. It is not enough to 
describe specifie events, although a certain amount of im- 
portant information ean be, and already has been, gained 
in this way. 

For example, it is of great value, as shown in one of 
the studies in the present volume, to give us indications 
as to the order of magnitude of such constants as the 
permeability of the cell membrane to oxygen, and the 
diffusion coefficient of oxygen in the protoplasm. It 
would be remarkably stimulating to the biologist, how- 
ever, if in addition to such specific problems an attempt 
were made to consider metabolism as a whole, and to set 
up general metabolic equations which might be applied 
to the further analysis of any aspect of the dynamics of 
the organism. 

The section of the book concerned with the nervous 
system demonstrates, among other things, the need for 
a further mathematical analysis which would indicate 
more as to the exact nature of this system, its units, and 
their role in the general behavior of the living organism. 
The analysis presented here does, however, point out 
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where some of the necessary information is lacking, and 
develops a physicomathematical approach to nervous ac- 
tivity which fits a certain amount of the experimental 
data and has been extended to include the recent work 
of McCulloch and Pitts, the implications of which are 
remarkably intriguing. The method they employ (in 
terms of Boolian algebra) and certain of Rashevsky’s 
studies appear to go a long way toward providing not 
only description of neural events in quantitative terms, 
but also prediction of certain factors. How far these 
studies will lead toward the formulation of fundamental 
laws of behavior and activity is still uncertain. The ex- 
citation theory, perhaps of necessity, is partially based 
on certain assumptions which one may or may not accept, 
and is limited, as the author states, to ‘‘a purely phe- 
nomenological mathematical descriptive point of view.’’ 
The author has also included sections on learning, ab- 
straction, logical thinking, visual perception and esthet- 
ics, and other mental phenomena. Any effort to clarify 
these complex and vague states and functions is to be 
applauded, and it is undeniably stimulating to see an at- 
tempt to put them into mathematical terms. One of the 
great values of this book is the kind of thinking it rep- 
resents, and this makes it, despite all the shortcomings 
and limitations of its subject, a treatise of importance 
to both the mathematician and the experimental biologist. 
Rosert G. GRENELL 

Johns Hopkins University 


Human Helminthology: A Manual for Physicians, Sani- 
tarians, and Medical Zoologists. Third edition. Ernest 
Carroll Faust. Philadelphia: Lea and Febiger, 1949. 
Pp. 744. Illustrated. $10.00. 

The third edition of Dr. Faust’s popular Human Hel- 
minthology includes much of the new information in para- 
sitology accumulated during the war. This is reflected 
particularly in those sections dealing with Bancroft’s 
filariasis and schistosomiasis japonica, two of the hel- 
minthie diseases which become important military health 
problems in the Pacific campaigns. 

The basic pattern of presentation follows that used in 
the earlier editions. Following the first section, which 
deals with general aspects and modern-day concepts of 
helminthic infections, each important species is considered 
in detail as to taxonomy, historical background, geograph- 
ical distribution, structure, life cycle, epidemiology, patho- 
genesis, symptomatology, diagnosis, treatment, prognosis, 
and control. A glossary of over 200 medical and zoolog- 
ical terms has been added. Two new sections deal with 
the pathogenesis and clinical aspects and with the control 
of helminthic infections. A chapter on leeches has been 
incorporated. Supplementary and detailed material has 
been printed in smaller type, making this edition more 
adaptable as a classroom text. This, combined with the 
use of a larger printed page size, has made it possible to 
include additional material without increasing the thick- 
ness of the book. 

One of the most useful features of the book from the 
standpoint of the medical zoologist is the chapter on sci- 
entific nomenclature which includes the International Code 


of Zoological Nomenclature. Additional explanation of 
the code has been incorporated in this edition, along with 
opinions rendered by the International Commission on 
Zoological Nomenclature and the Committee on Termin- 
ology of the American Society of Parasitologists. 

The section dealing with anthelmintics has been com- 
pletely revised and brought up to date. New illustrations 
have been added and certain older ones improved. Some 
of the newer, more effective technical procedures have 
been included in the revised large section on diagnostic 
methods. The extensive classified bibliography affords an 
excellent source of references on all of the various aspects 
of medical helminthology. 

Revised editions of accepted and well-known textbooks 
should offer more than a mere rearrangement or reword- 
ing of the subject matter. Dr. Faust has accomplished 
this to the extent of preparing an edition which will be 
useful to workers in the field who already own copies of 
the earlier editions. 

ALAN W. DONALDSON 
U.S. Public Health Service 
Atlanta, Georgia 


Scientific Book Register 


This Is Race: An Anthology Selected from the Interna- 
tional Literature on the Races of Man. Earl W. Count, 
Ed. New York 21: Henry Schuman, 1950. 747 pp. 
$7.50. 

The Alkaloids: Chemistry and Physiology, Vol. 1. R. H. 
F. Manske and H. L. Holmes, Eds. New York: Aca- 
demic Press, 1950. 525 pp.; illustrated. $10.00. 

L’Organisation des Os. Pierre Lacroix. Paris VIe: Mas- 
son et Cie, 1949. 230 pp.; illustrated. 900 fr. 

Brazilian Culture: An Introduction to the Study of Cul- 
ture in Brazil. Fernando de Azevedo. Trans. by Wil- 
liam Rex Crawford. New York: Maemillan, 1950. 
562 pp.; illustrated. $12.50. 

Thermodynamics: Principles and Applications to Engineer- 
ing. Ernst Schmidt. Trans. from 3rd German ed. by 
J. Kestin. New York 11: Oxford Univ. Press, 1949. 
532 pp.; illustrated. $7.00. 

Metals Reference Book. Colin J. Smithells, Ed. London: 
Butterworths Scientific Publs.; New York: Inter- 
science, 1949. 735 pp.; illustrated. $13.50. 

Selenium: Its Geological Occurrence and Its Biological 
Effects in Relation to Botany, Chemistry, Agriculture, 
Nutrition, and Medicine. Sam F, Trelease and Orville 
A. Beath. New York: The authors, 1949. 292 pp., 
illustrated. Order from S. F. Trelease, Box 42, Scher- 
merhorn Hall, Columbia University, New York 27, N. 
Y. $5.50. 

Design This Day: The Technique of Order in the Machine 
Age. Rev. ed. Walter Dorwin Teague. New York: 
Harcourt, Brace, 1949. 285 pp.; illustrated. $6.00. 

Archeology of the Florida Gulf Coast. Gordon R. Willey. 
Washington, D. C.: Smithsonian Instituticn, 1949. 
599 pp., 60 plates; illustrated. $4.00. 
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NEWS 
and Notes 


The National Science Founda- 
tion Act (H. R. 4846) was passed by 
the House of Representatives on 
March 1 by a vote of 247 to 125. A 
Senate-House conference will now be 
necessary to resolve the differences 
between the House bill and the one 
passed last March by the Senate. 
Members of the conference commit- 
tee have not yet been named. The 
most serious difference between the 
two bills is a last-minute amendment 
to the House bill requiring the FBI 
to investigate and to approve every 
Foundation employee and scholarship 
holder. Since in the judgment of a 
large number of scientists such a 
requirement will seriously damage 
the effectiveness of the Foundation, 
strong efforts will be made to have 
this provision removed by the con- 
ference before the bill is reported 
back to the two houses for final 
action. 


About People 


C. O’D. Iselin, director of the 
Woods Hole Oceanographic Insti- 
tution since 1940, will resign from 
administrative duties on July 1 in 
order to devote full time to scientific 
studies. He will divide his time be- 
tween the institution, as senior 
oceanographer, and the Museum of 
Comparative Zoology at Harvard 
University, where he is associate pro- 
fessor of physical oceanography. 
Dr. Iselin hopes to give considerable 
time to possibilities of tapping new 
resources in the sea for world food 
requirements. 


Marshall Clagett, associate pro- 
fessor of the history of science at 
the University of Wisconsin, is plan- 
ning his third trip to the libraries of 
England, France, and Italy, to record 
on microfilm the parchment manu- 
scripts of such 13th and 14th century 
scientists as Jordanus, Ockham, Buri- 


dan, Heytesbury, and Oresme. He 
is collecting the work of these men, 
which foreshadowed that of Galileo, 
as an example of the evolution of 
knowledge. 


John T. Buchholz, University of 
Iilinois botanist, has been appointed 
correspondent of the Nationa] Mu- 
seum of Natural History of Paris, in 
recognition of his outstanding re- 
search on the flora of New Cale- 
donia. Dr. Buchholz plans to con- 
tinue this work, using the museum’s 
collection, during the summer. 


Ralph B. Hogan, veteran research 
worker in venereal disease, has been 
named chief of laboratory services 
for the Communicable Disease Cen- 
ter of the U. S. Public Health Serv- 
ice in Atlanta. Dr. Hogan, who has 
been chief of clinical and laboratory 
research for the Venereal Disease 
Division in Washington for the past 
two years, succeeds Seward E. Mil- 
ler, now regional direetor for the 
Federal Security Agency in Chicago. 


Stafford L. Osborne, professor 
of physical medicine, Northwestern 
University Medical School, Chicago, 
has been appointed chairman of the 
department to sueceed the late John 
Stanley Coulter. The appointment 
was effective January 1. 


Frederick G. Sawyer, editorial 
representative of the western states 
for the American Chemical Society, 
has joined the Stanford Research In- 
stitute to administer its air and 
water pollution research programs. 


Lester W. Burket, professor of 
oral medicine at the University of 
Pennsylvania School of Dentistry, 
has been named visiting professor 
to the dental schools of the National 
University at Bogota, and the Uni- 
versity of Antioquia at Medellin, 
Colombia. 


Martin W. Goldner, director of 
medieal research and chief of the 
gastrointestinal and metabolism see- 
tion of the Veterans Administration 
Hospital, Fort Logan, Colorado, has 
been appointed chief of medicine at 
the Fort Hamilton Veterans Admin- 
istration Hospital, Brooklyn, New 
York. 


Visitors to U. S. 


Ezidio Bertorello, of the Research 
Department, Instituto Ricostirzione 
Industriale, Rome, is studying metal- 
lurgical engineering at the Univer- 
sity of Pittsburgh under the Ful- 
bright program. 


B. Mygaard-Ostby, professor of 
dentistry, Norwegian College of Den- 
tistry, Oslo, and G. H. Guest, senior 
scientific officer with the Health Ra- 
diation Section, National Research 
Council, Ottawa, Canada, recently 
visited the National Bureau of 
Standards. 


Grants and Awards 


The 1950 Medal of Honor of the 
Institute of Radio Engineers was 
presented to Frederick E. Terman, 
dean of the Stanford University 
School] of Engineering, at the an- 
nual IRE convention in New York 
City on March 8. Dean Terman was 
honored for his many contributions 
to the radio and electronics industry 
as teacher, author, scientist, and ad- 
ministrator. 


The Chancellor’s Medal of the 
University of Buffalo, New York, 
was awarded for 1950 to Ernest 
Witebsky on February 22. Dr. 
Witebsky, professor of bacteriology 
and immunology and head of the 
department at the university ’s Medi- 
eal School, is the fifth recipient of 
the award in the field of medical sci- 
ence. He was honored for his re- 
search on human blood. 


The Swedish Royal Order of the 
North Star, degree of Commander, 
has been conferred on Robert Gor- 
don Sproul, president of the Uni- 
versity of California, in recognition 
of his accomplishments in cement- 
ing friendly relations between the 
University of California and Swed- 
ish universities and scientifie insti- 
tutions. 


The Willard Gibbs Medal, con- 
ferred annually by the Chicago See- 
tion of the American Chemical So- 
ciety, will be awarded May 19 to 
Carl Shipp Marvel, head of the De- 
partment of Organie Chemistry at 
the University of Illinois. Dr. Mar- 
vel is known for his work on synthetic 
rubber and antimalarial drugs. 
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Fellowships and 
Grants-in-aid 


Applications for grants in aid of 
chemical research from the Cyrus 
M. Warren Fund of the American 
Academy of Arts and Sciences 
should be received by the chairman 
of the committee, Frederick G. 
Keyes, Massachusetts Institute of 
Technology, Cambridge 39, not later 
than May 1. Grants are seldom in 
excess of $300 and are made gen- 
erally for apparatus and supplies 
needed for research. No funds are 
awarded for salaries. Application 
blanks will be sent upon request. 


A graduate fellowship leading to 
a Ph.D. degree in chemical engi- 
neering has been established at the 
Illinois Institute of Technology by 
the Federation of Paint and Var- 
nish Production Clubs. It includes 
a grant of $1,350 and $660 tuition 
for two semesters and a summer ses- 
sion. The fellow selected will engage 
in research on fume recovery in 
varnish plants. Applications should 
be sent to the dean of the graduate 
school, Illinois Institute of Tech- 
nology, Chicago 16, before July 1. 


Summer Programs 


The 1950 Institute for Annual 
Review of United Nations Affairs 
will be held June 26-30, under the 
joint auspices of the Program of 
Studies in United Nations and World 
Affairs of New York University and 
the Department of Public Informa- 
tion of the UN. Day sessions will be 
held at Lake Success, evening ses- 
sions at New York University. The 
activities of the United Nations dur- 
ing the past year will be reviewed by 
UN officials, and panel discussions 
will follow. Inquiries should be ad- 
dressed to Clyde Eagleton, Director 
of the Program in United Nations 
and World Affairs, New York Uni- 
versity, New York City. 


The Roscoe B. Jackson Me- 
morial Laboratory is offering co- 
operative research facilities for the 
summer to a limited number of young 
workers with interests related partic- 
ularly to the laboratory’s programs 
in growth and social] behavior of ani- 
mals. Investigators are selected on 


the basis of capability for inde- 
pendent research and suitability of 
the research plan submitted. Each 
visiting investigator is sponsored by 
a resident staff member who assists 
in cooperative planning. Applica- 
tion blanks may be obtained from the 
Summer Investigators Committee, 
Box 847, Bar Harbor, Maine. The 
period of residence will be from June 
12 to September 3. 

The regular summer programs of 
the laboratory begin June 21 for 
guided research studies in problems 
of growth and problems of social be- 
havior of mammals. Applications 
may be obtained from the Summer 
Studies Committee, Jackson Labora- 
tory, and must be returned before 
April 15. A fee of $140 is required 
to defray costs of board and room 
and operation of the laboratory, but 
no tuition is charged for the course. 


Meetings and Elections 


A symposium on conservation 
will be sponsored by the Springfield 
chapter of the AAAS, March 21, in 
the auditorium of the Museum of 
Fine Arts, Springfield, Massachu- 
setts, under the chairmanship of 
Arthur T. Lyman, commissioner of 
conservation, Commonwealth of Mas- 
sachusetts. Speakers will be Hugh 
H. Bennett, chief, Soil Conservation 
Service, U. S. Department of Agri- 
culture; H. B. Kinnison, U. S. Geo- 
logical Survey engineer; Raymond 
Kienholz, University of Connecticut ; 
and Reuben F. Trippensee, Univer- 
sity of Massachusetts. There will be 
special exhibits at the Natural His- 
tory Museum, through the courtesy 
of Leo Otis, director. Further infor- 
mation may be obtained from P. H. 
Clinis, 633 Chestnut Street, Spring- 
field 7, Massachusetts. 


The third: annual meeting of the 
American Association of Blood 
Banks will be held October 12-14 at 
the Stevens Hotel in Chicago. The 
program is being planned to at- 
tract blood bank workers, hospital 
administrators, pathologists, clini- 
cians, surgeons, and others interested 
in procuring and preserving blood 
and blood derivatives. For further 
information write the Office of the 
Secretary, 3301 Junius Street, Dallas 
1, Texas. 


The Midwest Power Conference, 
sponsored by the Illinois Institute of 
Technology with the cooperation of 
18 other midwestern organizations, 
will hold its 12th annual meeting at 
the Sherman Hotel in Chicago, 
April 5-7. Participation is open to 
anyone interested in problems of 
power production, transmission, or 
consumption. Preregistration may 
be made through Edwin R. White- 
head, Conference Secretary, Illinois 
Institute of Technology, 3300 Fed- 
eral Street, Chicago 16. 


The Sixth National Chemical 
Exposition, sponsored by the Chi- 
cago Section of the American Chemi- 
eal Society, will be held in the Chi- 
cago Coliseum, September 5-9, con- 
currently with the 118th national 
meeting of the ACS. ‘‘A Half Cen- 
tury of Chemical Progress’’ will be 
the theme of the exposition, in which 
contributions of chemical science and 
industry will be emphasized and the 
history of the development of many 
phases of chemistry and new indus- 
tries will be presented. Ag in pre- 
vious expositions, ‘‘Chemical Trail 
Blazer’’ displays will be featured, 
showing the latest developments in 
the chemical field. Space for these 
exhibits will be available free to in- 
dividual scientists for noncommercial 
displays of their outstanding work. 
Inquiries may be addressed to James 
J. Doheny, Exposition Manager, 86 
East Randolph Street, Chicago. 


A conference cosponsored by the 
Foundation for Integrated Educa- 
tion and Oklahoma Agricultural 
and Mechanical College will be hetd 
June 6-9 at Stillwater, Oklahoma. 
The chief function of the foundation, 
whose president is Kirtley F. Ma- 
ther, president elect of the AAAS, 
is to give assistance to college and 
univetsity faculties in developing 
integrated programs. The aim of the 
conference is ‘‘to explore the pos- 
sibilities of a unified conceptual 
structure as the basis for unifying 
group attitude and action. ... The 
view of knowledge as dynamic as well 
as cognitive will be made explicit.’’ 
Fornial papers will be presented by 
F. S. C. Northop, of Yale Univer- 


‘sity, general chairman of the con- 


ference; Henry Margenau, also of 
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Yale, chairman of the foundation’s 
board; Clyde Kluckhohn, Harvard 
University; and Muzafer Sherif, 
University of Oklahoma. These pa- 
pers will be followed by small group 
discussions by conference partici- 
pants. Inquiries should be sent to 
the Foundation for Integrated Edu- 
eation, 60 East 42nd Street, New 
York City 17. 


During the fourth annua] meeting 
of the Society for the Study of 
Evolution held December 27-30, the 
following officers were elected: presi- 
dent, Ernst Mayr, American Museum 
of Natural History; vice presidents, 
Alfred S. Romer, Museum of Com- 
parative Zoology, Harvard Univer- 
sity; Stanley A. Cain, Cranbrook In- 
stitute of Science; David Lack, Ed- 
ward Grey Institute of Field Orni- 
thology, Oxford, England; secretary, 
Theodor Just, Department of Bot- 
any, Chicago Natural History Mu- 
seum; treasurer, Karl P. Schmidt, 
Department of Zoology, Chicago Nat- 
ural History Museum; and editor, 
Edwin H. Colbert, American Museum 
of Natural History. 


The American Venereal Disease 
Association and the Experimental 
Thérapeutics Study Section of the 
National Institutes of Health will 
jointly sponsor a symposium on 
advances in clinical and laboratory 
research in venereal disease, to be 
held in the Department of Agricul- 
ture Auditorium, Washington, D. C. 
on April 27 and 28. Requests for in- 
formation should be sent to Francis 
L. Sechmehl, National Institutes of 
Health, Bethesda 14, Maryland, or 
to William L. Fleming, Secretary, 
American Venereal Disease Associa- 
tion, 750 Harrison Avenue, Boston, 
Massachusetts. 


NRC News 


A Handbook of Clinical Nutrition, 
prepared by the NRC Food and Nu- 
trition Board’s Committee on Diag- 
nosis and Pathology of Nutritional 
Deficiencies, will be published this 
month. This handbook, designed to 
complement the material in the 
American Medical Association’s 
Handbook on Nutrition, discusses 
nutrition and health and the patho- 


genesis of deficiency disease, and 
considers in detail the clinical signs 
and methods of diagnosis. It also 
ineludes chapters on diet therapy, 
and nutrition in public health and in 
industrial medicine. 


The NRC Division of Geology and 
Geography announces that the 1948-49 
Report of the Committee on the 
Measurement of Geologic Time is 
now available. The report reviews 
research bearing on the problem of 
the age of the earth and the dating 
of minerals and geologic features, 
and also discusses work in progress 
on measurement of radioactivity, 
chemical composition, and isotopic 
composition of minerals. It includes 
an annotated bibliography of articles 
relating to measurement of geologic 
time. 


Deaths 


George R. Minot, 1934 Nobel 
prize winner (with William P. Mur- 
phy and George Whipple) for his 
discovery of the liver treatment as a 
cure for pernicious anemia, died Feb- 
ruary 25 at his home in Brookline, 
Massachusetts. He was 64 years old. 
Dr. Minot retired as professor of 
medicine at the Harvard Medical 
School in July 1948. 


John H. Reedy, professor emeri- 
tus of chemistry at the University of 
Illinois, died February 21 at the 
age of 71, following a long illness. 
Dr. Reedy was a member of the 
university’s Chemistry Department 
for 28 years and was well known for 
his books on quantitative analysis. 


Carlos de la Torre, professor 
emeritus of zoology, University of 
Havana, died February 19 at his 
home in Havana at the age of 91. 
Dr. de la Torre was an expert on 
shellfish of Cuba and the Caribbean 
area and had collaborated with Paul 
Bartsch of the Smithsonian Insti- 
tution on a book on shellfish. 


Samuel Newton Taylor, 91, pro- 
fessor emeritus of physics, Goucher 
College, died January 8. He had 
taught at Purdue, Syracuse, Pitts- 
burgh, and Cincinnati Universities, 
and at Goucher College from 1911 
until his retirement in 1933. 


Miscellaneous 


Heinz Specht, of the National In- 
stitutes of Health, Bethesda 14, 
Maryland, requests that students and 
friends of E. A. Andrews, profes- 
sor emeritus of zoology, Johns Hop- 
kins University, who passed his 
ninetieth birthday September 10, 
1949, contribute letters for a com- 
memorative volume. It is suggested 
that a snapshot be included, space 
for it being provided in the letter. 
Letters should be addressed to Dr. 
Andrews but sent to Dr. Specht. 


Complete English translation of 
the Journal of Applied Chemistry of 
the USSR will be available to Amer- 
ican research laboratories and li- 
braries, beginning with the Janu- 
ary 1950 issue, from the Consultants 
Bureau, 153 West 33rd Street, New 
York City. Subscribers will receive 
complete translation of each 1950 
issue within seven weeks after its ar- 
rival in this country, and several 
months in advance of the abstract 
literature. Subscription to the entire 
Vol. 23 (1950) is $80. 

Consultants Bureau is also pub- 
lishing in English translation the 
Journal of General Chemistry of 
the USSR. The January, February, 
March, April, and September (1949) 
issues are already available. Sub- 
seribers will receive all 1949 issues 
by June 30 and all 1950 and sub- 
sequent issues within eight weeks 
after receipt of each issue in the 
U. S. Annual subscription is $95. 


At a recent meeting of the Board 
of Directors of the Aeadenty of 
World Economies the name of that 
organization was changed to The 
National Academy of Economics 
and Political Science. The academy 
was founded in 1922 and has held 27 
annual sessions. Its objectives are 
to promote a wider understanding 
of national and international eco- 
nomie and pulitical problems. Pro- 
ceedings of all sessions are published 
in the quarterly journal, Social Sci- 
ence. Benjamin H. Williams is the 
chairman of the board and Donald 
P. Ray is the executive secretary. 
Administrative offices are in the Hall 
of Government, George Washingten 
University, Washington, D. C. 
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Saul H. Sternberg, 16, of The 
Bronx, N. Y., senior at High School 
of Music and Art, winner of the 
$2,800 Westinghouse Grand Science 
Scholarship. 


Donald B. McCormick, 17, of Oak 
Ridge, Tennessee, senior at Oak 
Ridge High School, winner of sec- 
ond place $2,000 Westinghouse sei- 
ence scholarship. 


of the ninth annual 
Westinghouse Science Talent 
Search, conducted by Science Serv- 
ice, were announced March 6 at the 
closing banquet of the five-day Sci- 
ence Talent Institute at the Hotel 
Statler in Washington, D. C. Har- 
low Shapley, director of the Harvard 
College Observatory and chairman 
of the board of judges of the Science 
Talent Search, presented the scholar- 
ship awards. 

Saul Sternberg, winner of the 
Westinghouse grand science scholar- 
ship, is an inventor and student of 
biology in addition to his major in- 
terest in nuclear physics. In prep- 
aration for the Talent Search, Saul 
undertook the measurement of the 
tracks made by helium atoms across 
a photographie plate and calculated 
the energy released by cyclotron 
bombardment. The helium was pro- 
duced by bombarding boron with 
neutrons. Saul used photographic 
plates impregnated with boron and 
persuaded Washington University at 
St. Louis to bombard them with neu- 
trons in their cyclotron. 

Donald Bruce McCormick, who 
won second place in the nationwide 
competition, plans to be a biochemist 
after graduation from the University 
of Tennessee. He has been studying 
the abnormal outgrowths, or galls, 
often found on goldenrod plants. 
Because certain galls have been 
shown to be a definite type of plant 


Winners 


eancer, Donald thinks that their 
study may lead to helpful knowledge 
about cancer. 

Eight other teen-age scientists 
were awarded $400 scholarships. 
They are: Malcolm S. Gordon, 16, 
of Brooklyn, New York; Robert W. 
Detenbeck, 17, of Kenmore, New 
York; William D. Gunter, Jr., 18, 
of Bellingham, Washington; Dennis 
P. Malone, 17, of Kenmore, New 
York; William J. Reeves, Jr., 17, of 
Springfield, Oregon; Lenore Y. Tay- 
lor, 17, of Utiea, New York; Wil- 
liam G. Tifft, 17, of Seymour, Con- 
necticut; Cynthia W. Wyeth, 16, 
of North Hills, Philadelphia, Penn- 
sylvania. Thirty other finalists were 
awarded scholarships of $100 each. 

The judges of the Search, in addi- 
tion to Dr. Shapley, are Harold A. 
Edgerton and Steuart H. Britt, New 
York psychologists, and Rex E. Bux- 
ton, Washington psychiatrist. 

The awards banquet was presided 
over by Watson Davis, director of 
Science Service. A. C. Monteith, 
chairman of the Westinghouse Edu- 
cational Foundation and vice presi- 
dent of the Westinghouse Electric 
Corporation, weleomed the winners 
and outlined the role of his company 
in the conduct of the Search. J. 
Robert Oppenheimer, director of the 
Institute for Advanced Study at 
Princeton, New Jersey, delivered the 
principal address. 

The 40 trip winners were chosen 


after a competition of top-ranking 
seniors in public, parochial, and pri- 
vate schools throughout the U. S. 
Entrants, representing all 48 states 
and the District of Columbia, totaled 
13,500, of whom 2,245 completed the 
stiff science aptitude examination, 
submitted recommendations and 
scholarship records, and wrote an es- 
say on ‘‘My Scientific Project.’’ 

The scholarships may be used at 
any college, university, or technical 
school of the winners’ choice so that 
they may continue their training in 
science or engineering. Chosen on 
the basis of ability and aptitude 
alone, without regard to geographic 
distribution, the 40 scholarship win- 
ners come from 15 states. 


Recently Received— 


The Natural Resources Building 
on the University of Illinois campus, 
shared by the Illinois State Geo- 
logical Survey and the State Na- 
tural History Survey, is being en- 
larged at a cost of $1,765,000 by the 
addition of an east and west wing, 
which will double the space for both 
organizations. The Geological Sur- 
vey has a separate Applied Re- 
search Laboratory for large scale 
work, built in 1940, at a cost of ap- 
proximately $150,000. 

M. M. Leighton, chief of the IIli- 
nois Geological Survey, reports that 
the last General Assembly of the 
State of Illinois made appropriations 
for the current work of the survey 
in the amount of $1,438,530 for 
1949-1951—an increase of $331,940 
over the preceding biennium—and 
also authorized higher salaries for 
the scientific and technical staff. 

In 1931 the survey was reorganized 
to comprise sections on geological 
resources, geochemistry, mineral eco- 
nomics, and an education extension 
division. Its work includes funda- 
mental research as well as applied 
studies. Topographic maps have 
been prepared for ninety percent of 
the state. There are 125 full-time 
employees on the present staff, in- 
cluding 37 geologists, 12 chemists, 2 
physicists, 3 engineers, 2 mineral 
economists, 9 supervisory assistants, 
and 33 research and technical as- 
sistants. Many students also work 
part time for the survey. 
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Excerpts from a 35mm. mo- 
tion picture recording the 
flight of a V-2 rocket. Photo- 
graphed from a station 3 miles 
away with a Mitchell Photo- 
theodolite at f/8, on Kodak 
Linagraph Shellburst Film 
with Wratten No. 25 Filter. 


To record a 
rocket’s flight 


These motion pictures of a rocket in 
full flight called for special char- 
acteristics in the film: maximum con- 
trast to show the distant object 
against a sky background; speed 
enough to insure proper recording 
of the counter dial numbers in the 
phototheodolite that tracks it. 

Kodak Linagraph Shellburst Film 
has these qualities. With proper ex- 
posure, filter, and processing, good 
results can be obtained against either 
blue or white sky. 

This film, with its remarkable 
ability to make permanent records 
of distant, fast-moving objects under 
difficult conditions, is a_ typical 
example of the special products 
Kodak makes— products which offer 
help in many kinds of scientific 
work. If you have a problem involv- 
ing sensitized materials, your cor- 
respondence is invited. 


EASTMAN KODAK COMPANY 
Industrial Photographic Division 
Rochester 4, N.Y. 


Kodak 
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The GOOD EARTH 
LAND FOR THE FAMILY: 


A Guide to Country Living 
By A, F, GUST AFSON,, Late Professor of Soil 
Technology; E. VV. HARDENBURG, Professor 
of Vegetable Crops; E, Y. SMITH, Extension 
Associate Professor of Poultry Husbandry—all of the 
New York State College of Agriculture, Cornell Uni- 
versity; and JEANETTE B. McCAY, for- 


merly associated with the New York State College of 
Home Economics, Cornell University. 


@ This ready-reference guide tells prospec- 
tive country dwellers, as well as those already 
established, how to choose the location, house, 
and land, manage garden, yard, orchard, and 
farm animals, preserve food—and also offers 
sound advice on how to avoid common mis- 
takes. 
523 pages, illustrated with over 200 photo- 
graphs and diagrams, $4.00 trade, $3.00 text 


FARM MANAGEMENT MANUAL 


By V. B. HART, Professor of Farm Manage- 
ment, New York State College of Agriculture, Cornell 
University; W. WARREN, Professor of Farm 
Management, New York State College of Agriculture, 
Cornell University; and IVAN R. BIERLY, 


associated with the Grange League Federation. 


@ Designed to meet the ever-present need for 
adjusting farm practices to changing eco- 
nomic conditions, this practical, efficient 
manual offers farmers a thorough and up-to- 
date understanding of the most important 
farm management problems of today. 

84 pages, 8'/2 x 11 inches, paper-bound, $1.00 


POTATO PRODUCTION 
By E. V. HARDENBURG, Professor of Vege- 


table Crops, New York State College of Agriculture, 
Cornell University. 


@ The application of scientific principles to 
the raising, handling, storage, and marketing 
of the common potato, including new phases 
of production, makes this textbook an im- 
portant publication to potato growers and 
to students and teachers of horticulture. 

281 pages, illustrated, $3.00 


Comstock Publishing Company, Inc. 
124 Roberts Place, Ithaca, New York 


PHOTOVOLT 


Electronic Photometer 
Mod. 512 with Photo-Multiplier 


for 

microphotometric histo- 

chemistry and cytology 

by absorption measurements under the microscope 
Write for Bulletins #316 and 810 


PHOTOVOLT CORP. 
95 Madison Ave. New York 16, N. Y. 


HIGH VACUUM PUMPS 
for EFFICIENT OPERATION 


IGH vacuum process- 
ing in the labora- 
tory or plant necessi- 
tates vacuum pumping 
equipment to get the 
low pressures required 
for efficient operation. 
Stokes) MIcROVAC 
Pumps answer the need 
for reliable, high vac- 
uum pumping equip- 
ment .. . higher volu- 
metric efficiency, lower 
power requirements, 
fool-proof operation 
assured. 

And, Stokes high 
vacuum McLeod gages 
provide a quick, con- 
venient, dependable 
means for accurately 
measuring vacuum. 

Your high vacuum 
problems are welcome 
at Stokes . . . may we 
serve you? 


F. J. STOKES MACHINE CO. § 
5958 TABOR ROAD 
PHILADELPHIA 20, PA. 


Today... send 
Jor Catalog 700. 
It has a wealth 
of valuable high 
vacuum data, 
charts, tables, 
ete. 
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BOTANY 


An Introduction to Plant Science. By W. W. ROBBINS and T. E. WEIER, both 
at the University of California. Covers the basic facts of plant science and their 
relationships to agriculture, medicine, and many other fields. Nearly 500 illustra- 
tions are used to clarify details in the reading matter. The authors emphasize 
recent discoveries in plant anatomy, photosynthesis, respiration, genetics, water 
relations, growth substances, chromosome structure, and many other subjects. 
They avoid highly controversial viewpoints and follow the generally accepted sys- 
tem of classification. Ready in April. Approx. 418 pages. 490 illus. Prob. $5.00. 


PRINCIPLES of 
IONIC ORGANIC REACTIONS 


By ELLIOT R. ALEXANDER, University of Illinois. Presents the reaction mech- 
anisms which seem plausible for a number of the most important. ionic organic 
reactions together with the chemical facts which support these ideas. This:-book 
sets down the fundamental processes from which a number of seemingly different 
organic reactions can be constructed. It explains their scope and limitations and then 
illustrates these principles by a number of common examples. In accordance with 
its stress on the organic chemist’s point of view, Principles of lonic Organic Reac- 
tions is non-mathematical and non-physical in presentation. Ready in May. Ap- 
prox. 286 pages. 212 illus. Prob. $4.50. 


EXPERIMENTAL DESIGNS 


By WILLIAM G. COCHRAN, The Johns Hopkins University, sd GERTRUDE 
M. COX, University of North Carolina. This new book presents a full.account of 
experimental design: the ways to plan and conduct comparative experiments:so they 
will provide specific answers to the scientific questions under investigation. ‘Early 
chapters cover the logical principles that govern sound experimentation; later ones 
contain a detailed account of the experimental designs that have been developed. 
A book in the Wmry MatTHemMatTIcaL Statistics SERIES, Walter A. Shewhart, 
Editor. Ready in March. 454 pages. Prob. $5.25. 


“FUNDAMENTALS: -of PHYSICAL CHEMISTRY 
PREMEDICAL STUDENTS 


| By H.D. ‘GEROCKFORD and SAMUEL B. KNIGHT, both at the University of 
North Carolina. Designed for a one-semester course without mathematics, this 
book gives an,understanding of seven main aspects: 1) the physico-chemical method 
of approach; 2) the gaseous and liquid states of matter; 3) solutions—electrolytes 
and nonelectrolytes; 4) the mass law, with particular reference to solutions of 
electrolytes; 5). electrochemistry sufficient to teach the theory and se of electrical 
methods for determining hydrogen ion activity; 6) the colloidal state; and 7) 
atomic structure, radioactivity, and nuclear chemistry. Ready in April. 366 
pages. Illus. Prob. $4.00. 


JOHN WILEY & SONS, Inc. 
440 Fourth Avenue 223: New York 16, N. Y. 
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Books sponsored by the University 
of Chicago Committees on Publica- 


tions in Biology and Medicine, and 
in the Physical Sciences. 


An Atlas of 
Cat Anatomy 


By HAZEL E. FIELD 6 MARY E. TAYLOR. A mod- 
ern laboratory visual aid which demonstrates through 
photographs and drawings the structures which the stu- 
dent will dissect. It shows the animal as the- student 
actually sees it before him. The book is so arranged 
that the illustrations may be propped up in front of the 
student as he dissects the specimen. A brief text relat- 
ing directly to the plate appears opposite each illustra- 
tion. Particular attention is paid to correct terminology 
and the relationships of part to part. Intended for use 
in all courses in which the cat is used for dissection— 
primarily comparative anatomy, human anatomy, and 
other biology courses. 
About 120 pages, index, 10%,” x 1234”, 
Wire-X binding. $3.75 


The ABC of 
Acid-Base Chemistry: 


THE ELEMENTS OF PHYSIOLOGICAL BLOOD-GAS 
CHEMISTRY FOR MEDICAL STUDENTS 
AND PHYSICIANS 
By HORACE W. DAVENPORT. Including a great 
many charts and diagrams, this book is an excellent basic 
text for general medical training as well as more special- 
ized branches of anesthesiology, biochemistry, pediatrics 
and physiology. A third revised edition is in prepara- 
tion. 844” x 11”, paper bound, $2.00 


Manual for 
Laboratory Work in 
Mammalian Physiology 


By FRED D’AMOUR & FRANK R. BLOOD. Includes 
a group of 50 experiments in which the rat is used ex- 
clusively. Provides ample material for work in physiol- 
ogy. 215 large and amazingly clear photographs and 
line drawings illustrate. the instructions. foreach. experi- 
ment step by step. $2.75 


Nuclear Physics 


A course given by ENRICO FERMI. The famous physi- 
cist discusses properties of nuclei, interaction of radiation 
with matter, nuclear forces, mesons, nuclear reactions, 
neutrons, cosmic rays. $3.00 


At all bookstores 


THE UNIVERSITY OF CHICAGO PRESS 
5750 Ellis Ave., Chicago 37, Ill. 


New 


Radically 
different! 


“ZIRCONARC” PHOTOMICROGRAPHIC LAMP 


For better black-and-white and 
color photomicrographs 


Combines the concentrated light of the Western Union 
are light bulb (about 1 mm dia.) with our fluorite 
‘e@oated, 7-element aplanatic optical system of highest 
correction, free from chromatic aberration. . . . Prac- 
tically harmless to living cultures. . . . Built with the 
tame precision as the microscope itself. Over-all 
length of lamp, 10”. Height, 6%4”. Base, 44%4”x 


6%”. Price, complete with power unit and 40-watt 
bulb, $325. Order direct or from leading supply 
dealers. 


Write for Bulletin ZL-321S 


FISH-SCHURMAN CORPORATION 
230 East 45th Street, New York 17, N. Y. 


OF MICE AND STRAINS 


A major problem in experimental chemo- 
therapy of tuberculosis has been to find a strain 
of mice not only of high susceptibility, but also 
as uniform in response as possible. 

For the past few years the Squibb Institute 
for Medical Research has carried on studies di- 
rected toward this end. The results of these 
studies were published in a recent report.* 

Of seven strains tested, Carworth Farms’ 
strain of albino mice, the CF #1, was selected 
as being the most suitable for use in a standard- 
ized test for the anti-tuberculosis activity of 
compounds. 

It. has- always been a fundamental aim of 
Carworth Farms to aid in the advancement of 
medical research. We take pride in the small 
part our CF#1 strain of mice has played in 
assisting in the fight against tuberculosis. 


*The American Review of Tuberculosis 
Vol. 60, No. 1, July 1949 


CARWORTH FARMS 


NEW CITY: ROCKLAND COUNTY - NEW YORK 


14 M 
FOCUS! ZIRCON! | 
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Special Pre-Publication Offer! 


Pocket Encyclopedia Of 


ATOMIC ENERGY 


By FRANK GAYNOR 


= PURPOSE of this book is to present a comprehensive collection of brief ex- 
planations and definitions of concepts and terms in the field of Nuclear Physics and 
Atomic Energy to the scholar, reseacher, teacher, librarian, student and intelligent lay- 
man. 

Also included are thumbnail biographical sketches of outstanding nuclear physi- 
cists and chemists—in itself a pocket Who’s Who of atomic science. Another supple- 
— feature is the listing of German equivalents for a great many of the terms dis- 
cussed. 

Over two thousand entries, with numerous charts, tables and illustrations. 

“The book is well planned, well executed, and it reveals a profound knowledge of 
the subject covered. It is a must for every physicist as well as every intelligent layman 
interested in atomic science.”—Dr. Sydney Baruch, Consulting Engineer of the Special 
Weapons Division, U. S. Air Force; Inventor of the pores Sao depth bomb. 


MAJOR ENTRIES 


alpha particle moderator radium 

americium neptunium reactor (atomic pile) 
astatine neutron relativity theory 

atomic bomb neutron-proton ratio Rutherford-Bohr atom model 
atomic structure nuclear energy and separation of uranium isotopes 
Atomic Energy Commission nuclear energy plant solar energy 

beta particle nuclear fission stability of nuclear structure 
binding energy nuclear forces sub-atomic particles 

chain reaction nuclear reactions electron shells and subshells 
cosmic rays nucleus symbols and notations of nuclear 
curium packing fraction physics and chemistry 
cyclotron periodic table synchro-cyclotron 

electron plutonium synchrotron 

electron structure of atoms positron technetium 

francium prometheum thallium 

gamma ray protactinium thorium 

Geiger-Miller counter proton tracers and tracer technique 
Geiger-Nuttall law proton synchrotron transuranic elements 
H-Bomb radiation survey meters uncertainty principle 

heavy water radioactive families uranium ; 
ionization radioactivity uranium fission 

isotope radioisotope uranium ores 

meson radon valence 


Regular Price $7.50 


PHILOSOPHICAL LIBRARY, Publishers 
Publication date is 15 East 40th St.. Dept. Z, New York 16, N. Y. 


MAY 31, 1950. 


POCKET ENCYCLOPEDIA OF ATOMIC ENERGY, at the special Pre- 


Publication price of $6.00 per copy. The bookis) to be mailed to | 


me immediately upon publication. 
date you can get your copy for 


i 
If you send in your order before this J 
I 
ONLY $6.00 

I 


(Expedite shipment by enclosing remittance.) 
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Personnel Placement 


The Market Place 


CHARGES and REQUIREMENTS 
r “PERSONNEL PLACEMENT” Ads 


1. Rate: 15¢ per word, | minimum charge $3.00 for each 
insertion. If desired, a “Box Number” = be supplied, 
so that replies can be directed to SCIENCE for immediate 
forwarding. Such service counts as 8 words (e.g., a 25- 
word ad, plus a “Box Number”, equals 33 words). All 
ads will be set in regular, uniform style, without display ; 
the first word, only, in bold face type. 

For display ads, using type larger or of a different 

style than the uniform settings, enclosed with separate 
border rules, the rate is $16.00 per inch; no extra charge 
for “Box Numbers”. 
2. Advance Payment: All Personnel Placement ads, classi- 
fied or display, must be accompanied by correct remittance, 
made payable to SCIENCE. Insertion can not be made 
payment is received. 

. Closing Date: Advertisements must be received by 
cate 1515 Mass. Ave., N.W., Washington 5, D. C., 
together with advance remittance, positively not later than 
14 days preceding date of publication (Friday of every week). 


POSITIONS WANTED 


Biochemist: B.S., Illinois, 8 years experience: Spectrophotometry, 
medical chemistry, plant growth regulators, chromatography, mi- 
crobiology, radioactive tracers. Published. Listed: American Men 
of Science, are: child, ee _Mid- West industrial research. 
Box 48, SCIENC 3/10 


Biochemist-Microbiologist: Ph.D. Wisconsin 1949. Asst. Prof. 
one year. Age 34. Desire academic or research position. Publi- 
cations. Box 58, SCIENCE. 4 


Chemist: 1-year research assistant in Biochemistry, 2-years in 
Analytical Chemistry, 4-years research in Electrokinetics and 
Physiochemistry of ‘soils. Working knowledge of German and 
Spanish. Experienced in laboratory instruction. Position desired 
in Washington, D. C. or vicinity, minimum salary $360 per month. 
Box 50, SCIENCE. 3/31 


Microbiologist: Ph.D., M.D., age 33. 
or combination teaching and. research. Experience: three years 
research, one year academic. Interest: physiology of microor- 
ganisms. Box 57, SCIENCE. XxX 


Desires research position 


Parasitologist: Ph.D.; four years research, state department of 
agriculture; during military service sof our years served as para- 
sitologist ; five years, parasitélogist;* “State university; for further 
information write Burneice : ‘Larson, Medical Bureau, Palmolive 
Building, Chicago. 


Pharmacologist : Ph.D., M.D. Research and teaching experience. 
Age 35, married. Desires position in medical school or commercial 
research. Box 54, SCIENCE. 3/10 


Plant Pathologist: M.S. Three years research, toot: Seeks 
position with doctorate opportunities. Box 56, SCIENCE xX 


REPLIES received from ONE 
classified ad in SCIENCE . 
YOUR ad here will get RESULTS @ 
AVOID DELAY ... . Cash in 2 dvance payment 
MUST be enclosed with ALL classified ads. 


(See “Charges and Requirements” above.) 


‘POSTIONS OPEN 


Positions Open 

(a) Senior < Ph.D. or M.D. with pharmacological 
research? éxperience; should be qualified to initiate and develop 
pharmacological research program; pharmaceutical company; East. 
(b) Microbiologist; Ph.D., fundamental training in fermentations. 
soils and allied biochemistry required ; research post; Pacific Coast. 
(c) Instructor, radiographic technique; science major, teaching and 
research experience required; department radiology. university 
medical school; $4800. ) Immunologist ; Ph.D. or M.D.; senior 
post research department, pharmaceutical company; duties pri- 
marily research on animal evaluation of new ‘substances for 
pharmaceuticals. (e) Biochemist with agricultural experiment sta- 
tion experience or training; food industry ; East. S3-2 Burneice 
Larson, Medical Bureau, Palmolive ' Building, Chicago. x 


and REQUIREMENTS 
r “MARKET PLACE” Ads 


1. Rate: 20¢ per word for classified ads, minimum charge 
$5.00 for each insertion. Such ads are set in uniform style, 
without display; the first word, only, in bold face type, 
For display ads, using type larger or of a different style 
than the uniform classified settings, and entirely enclosed 
with separate rules, rates are as follows: 
Single insertion $16.00 per inch 

7 times in 1 year 14.50 per inch 

13 times in 1 year 13.00 per inch 

26 times in 1 year 11.50 per inch 

52 times in 1 year 10.00 per inch 
2. Payment: For all classified ads, aga in advance is 
required, before insertion can be ma Such advance 
remittances should be made payable = SCIENCE, and 
forwarded with advertising “copy” instructions. 
For display advertisers, monthly invoices will be sent on 
a charge account basis—providing satisfactory credit is 
established 
3. Closing Date: Classified advertisements must be received 
by SCIENCE, 1515 Massachusetts Avenue, N.W., Wash- 
ington 5, D. C., together with advance remittance, positively 
not later than 14 days preceding date of publication (Friday 
of every week). 
For proof service on display ads complete ‘‘copy”’ instruc- 
tions must reach the publication offices of SCIENCE, 1515 
Massachusetts Avenue, N.W., Washington 5, D. C., not 
later than 4 weeks preceding date of publication. 


BOOKS 


— YOUR PERIODICALS — 


We need Complete Sets, Runs, Volumes and Single numbers. 
CASH IN on your periodical accumulations NOW! 
COLLEGE LIBRARY SERVICE @ Dept. A, Box 311, N. Y. 3 


Also send us your list .of wants 


WANTED TO PURCHASE: 
SCIENTIFIC PERIODICALS 
Sets and runs, foreign and domestic : 
SCIENTIFIC BOOKS 
Entire libraries and smaller collections, 
WALTER J. JOHNSON 
125 East 23rd Street, New York 10, 'N. ¥. 


Send us your Lists of tf 
SCIENTIFIC BOOKS AND PERIODICALS 
which you have for sale. 
Complete libraries; sets and runs; and, Single titles are wanted. 
Also please send us “your” want lists.2 
STECHERT-HAFNER, INC., 31 East 10th Sttéét; New York 3. 


Your sets and files of scientific.: journals 


are needed by our library and institutional customers. Please send 
us lists and description of files you ARS willing to sell 
at high market prices. NNER AND COMPANY, 909 
Royston Street, Boston 15, Tr eo ti 


PROFESSIONAL SERVICES 


lg SPECIAL GLASS APPARATUS 


Our glass blowing department is available for special 
scientific and technical glass apparatus made to 
specifications and drawings. Inquiries invited. 
Estimates furnished. 


E. MACHLETT & SON 
| 218 East 23rd St. New York 10, N. Y. 


YOUR AD HERE WILL PRODUCE RESULTS 


Plan NOW for MORE SALES in 1950... 


See ‘‘Charges & Requirements’’, 
or write for Rate Card 26 T 
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SCIENCE 1 


A A_A.S. SYMPOSIA 


The Market Place 


SUPPLIES AND EQUIPMENT 


Twenty of the Symposium Volumes published by the 
A.A.A.S. have been d. Some unbound copies are 
available, e.g., The Gonococcus and Gonococcal Infection, 
32 papers, 171 pages, $1.25. The eight titles remaining in 
print are shown below with prices: (a) indicates cash prices 
to members, (b) prices to nonmembers and institutions. 


(HUMAN MALARIA, 44 papers on history, parasitology, 
anopheline vectors, epidemiology, symptomatology, pathol- 
ogy and immunity, treatment, control and eradication; 
reprinted. 406 pp. (a) $4.00, (b) $5.00. 


OULIEBIG and AFTER LIEBIG—A Century of Progress in 
Agricultural Chemistry. 10 papers make available in con- 
venient form the history of one of the most significant de- 
velopments in agricultural science. 119 pp. (a) $2.50, 
(b) $3.00. 


(1 AEROBIOLOGY, 8 papers on extramural aerobiology contain 
material of interest to botanists, zoologists, agriculturalists, 
and the general public. 29 papers on intramural aerobiol- 
ogy deal with air-borne infections. 299 pp. (a) $3.50, 
(b) $4.00. 


OURELAPSING FEVER in the AMERICAS, 20 papers on 
symptomatology, diagnosis, etiology, epidemiology, pathol- 
ogy and immunity, tick vectors, treatment, and public 
health aspects. 136 pp. (a) $2.50, (b) $3.00. 


OO DENTAL CARIES and FLUORINE, 11 papers report on 
investigations in the British Isles, India, South Africa and 
the U.S.A. 111 pp. (a) $3.00, (b) $3.50. 


( APPROACHES to TUMOR CHEMOTHERAPY, 41 papers. 
Ap report, add d largely to future workers. 412 
pp. (a) $6.50, (b) $7.75. 


OC) RICKETTSIAL DISEASES of MAN, 27 papers record the 
control of Rickettsial diseases during World War II and 
reveal the scientific foundation on which the adopted meth- 
ods rest. 255 pp. (a) $5.25, (b) $6.25. 


OULIMNOLOGICAL ASPECTS of WATER SUPPLY and 
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